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1TTLE OF THE.INVENTTON . :.. .. , ,. : . 1 . , ' V 

'.i 1 1-BETA-HYDROXYSTEROID DEHYDROGENASE 1 INHIBITORS USEFUL 

< , . - . FOR THE TREATMENT OF DIABETES, OBESITY AND DYSUPIDEMIA 

lh 5 FIELD OF THE INVENTION 

The present invention relates to inhibitors of the enzyme 11-beta- 
; hydroxysteroid dehydrogenase Type I (1 lp-HSD-1 or HSD-1), and methods of 

treatment using such compounds. The compounds are useful for the treatment of 
f£l diabetes, such as non-insulin dependent type 2 diabetes mellitus (NIDDM), insulin 

S 10 resistance, obesity, lipid disorders and other diseases and conditions. 

-7 BACKGROUND OF THE INVENTION 

'• Diabetes is caused by multiple factors and is most simply characterized 

" ^ by elevated levels of plasma glucose (hyperglycemia) in the fasting state. There are 

; > . 15 two generally recognized forms of diabetes: type 1 diabetes, or insulin-dependent 

diabetes mellitus (IDDM), in which patients produce little or no insulin, the hormone 
which regulates glucose utilization, and type 2 diabetes, or noninsulin-dependent 
V£\ diabetes mellitus (NIDDM), wherein patients produce insulin and even exhibit 

hyperinsulinemia (plasma insulin levels that are the same or even elevated in 
* o 20 comparison with non-diabetic subjects), while at the same time demonstrating 
hyperglycemia. Type 1 diabetes is typically treated with exogenous insulin 
: administered via injection. However, type 2 diabetics often develop "insulin 
resistance", such that the effect of insulin in stimulating glucose and lipid metabolism 
in the main insulin-sensitive tissues, namely, .muscle, li ver and adipose tissues, is 
25 diminished. Patients who are insulin resistant but not diabetic have elevated insulin 
levels that compensate for their insulin resistance, so that serum glucose levels are not 
elevated In patients with NIDDM, the plasma insulin levels, even when they are 
4 elevated, are insufficient to overcome the pronounced insulin resistance, resulting in 
hyperglycemia. 

30 Insulin resistance is primarily due to a receptor binding defect that is 

•3 not yet completely understood. Resistance to insulin results in insufficient activation 
of glucose uptake, diminished oxidation of glucose and storage of glycogen in muscle, 
inadequate insulin repression of lipolysis in adipose tissue and inadequate glucose 
production and secretion by the liver. 



WO 03/104207 



t 

PCT/US03/17898 



Persistent or uncontrolled hyperglycemia that occurs in diabetics is 
associated with increased morbidity and premature mortality. Abnormal glucose 
homeostasis is also associated both directly and indirectly. with obesity/ hypertension 
and alterations in lipid, lipoprotein and apolipoprotein metabolism. Type 2 diabetics 
5 are at increased risk of cardiovascular complications, e.g., atherosclerosis, coronary 
heart disease, stroke, peripheral vascular disease, hypertension, nephropathy, 
neuropathy and retinopathy. Therefore, therapeutic control of glucose homeostasis, 
lipid metabolism, obesity and hypertension is critically important in the clinical 
management and treatment of diabetes mellitus. 

10 Many patients who have insulin resistance, but have not developed 

type 2 diabetes, are also at a risk of developing symptoms referred to as "Syndrome 
X", or the "Metabolic Syndrome". Syndrome X is, characterized by insulin resistance, 
along with abdominal obesity, hyperinsulinemia, high blood pressure, low HDL and 
high VLDL. These patients, whether or not they develop overt diabetes mellitus, are 

.15 at increased risk of developing the cardiovascular complications listed above. 
; 'Treatment of type 2 diabetes typically 
dieting. Increasing the plasma level of insulin by administration of sulfonylureas (e.g. 
tolbutamide and glipizide) or meglitinide, which stimulate the pancreatic fJ-cells to 
secrete more insulin, and/or by injection of insulin when sulfonylureas or meglitinide 

20 become ineffective, can. result in insulin concentrations high enough to stimulate 
insulin-resistant tissues. However, dangerously low levels of plasma glucose can 
result, and an increased level of insulin resistance can ultimately occur. 

Biguanides increase insulin sensitivity, resulting in some correction of 
hyperglycemia. However, many biguanidfes- e.g,,liphenfarmm and metformin, cause 

25 lactic acidosis, nausea and ^iairhea. ]\ u 

The glitazones (i.e. 5^benzylthiazolidine-2,4-diones) form a newer 
class of compounds with the potential for ameliorating hyperglycemia and other 
symptoms of type 2 diabetes. These agents substantially increase insulin sensitivity in 
myscle, liver, and adipose tissue, resulting in partial or complete correction of the 

30 elevated plasma levels of glucose substantially without causing hypoglycemia The 
- g^tazones ,that are currently marketed are agonists of the peroxisome proliferator 
activated receptor (PPAR) gamma subtype. PPAR-gamma sigonism is .generally : , 
believed to be responsible for the improved insulin sensitization that is observed with 
the glitazones. Newer PPAR agonists that are being developed for treatment of Type 
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2 diabetes,and/or dysUpidemia are agonists of one or more pf the PPAR alpha, garnma 
and delta subtypes. , , ^ ,> (< . .-. , .>-...■■-. »<:;; - • » v - • . : - 

, There is a contouing need f or new 
related conditions. The present invention meets ^this^d otheTineeds, ;;;.,v f n\?3 
•5, .-r;r;- *'V : '-'i' tr i'' t ' ' r-.. . • . •;» i *ni- Vrcmw ?.:»£■■ 
SUMMAI^OFIlffi vr/V.v. .-..ko^'v 

, T^e 

, D 1> (^il N—N 

r pnr. • ,V • ; ^(ftrsJgTSjT Jl If 

■ ■ • • i; / ' 

10 or a pharmaceutically acceptable salt or solvate, thereof, wherein: 

A and B may be taken separately or together, 
when taken separately, 

A represents halo, Ci^alkyl; OGi^alkyl or phenyl, said alkyl, phenyl 
and the alkyl portion of OGi^alkyl being optionally substituted with 1-3 halo groups; 

15 andi • ■ • 4 : • • v ' - ■ ■ • ; • 

B represents represents H, halo, Ci^alkyl, -OCi^alkyl, -SC^alkyl, C2- 
6 alkenyl, phenyl or naphthyl, said alkyl; alkenyl, phenyl, naphthyl, and the alkyl 
portions of -OCi^alkyl and -SGi^alkyl being optionally substituted with 1-3 groups 
selected from halo, OH, GH 3 C), CF 3 and OCF 3 ; and . : . 

20 when taken together, > : . ; . 

A and B together represents (a) d^alkylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Q. 3 alkyl, OCi_ 3 alkyl, 
G^ioarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C 2 - 
5 alkanediyl such that they form a 3-6 membered ring with the carbon atom to which 

25 they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms 
selected from O, S and N, said 3-6 membered ring being optionally substituted with 
CMalkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally 
substituted with 1-4 groups selected from halo, C^aUcyl, haloCMalkyl, Ci- 3 acyl, Ci. 
3 acyloxy, C^alkoxy, C r ^alkylOC(0)-, C 2 ^alkenyl, C M alkynyl, Ci. 3 alkoxyCi. 3 alkyl, 
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Ci. 3 alkoxyCi. 3 alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R a >2 wherein R a is as 
previously defined; 

each R 1 represents H or is independently selected from the group 
consisting of: OH, halo, C M oalkyl, Ci^alkoxy and C^ioaryl, said C MO alfcyl, Cs-ioaryl 
5 and the alkyl portion of Ci^alkoxy being optionally substituted with 1-3 halo, OH, 
OCi. 3 alkyl, phenyl or naphthyl groups, said phenyl and naphthyl being optionally 
substituted with 1-3 substituents independently selected from halo, OCH 3 , OCF 3 , 
CH 3 , CF 3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo 
groups, 

10 or two R 1 groups taken together represent a fused Cs-6alkyl or aryl ring, 

which may be optionally substituted with 1-2 OH or R a gibups, wherein R a is as 
defined above; 

R 2 and R 3 are taken together or separately; 

when taken together, R 2 and R 3 represent (a) a C 3 . 8 alkanediyl forming 
15 a fused 5-10 membered non-aromatic ring optionally interrupted with 1-2 double 

bonds, and optionally interrupted by 1-2 heteroatoms selected from O, S and N; or (b) 
a fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and 
aromatic monocyclic or bicyclic group being optionally, substituted with 1-6 halo 
atoms, and 1-4 of OH, Ci- 3 alkyl, OC,. 3 alkyl, haloC i_ 3 alkyi, haloCi- 3 alkoxy, and 
20 phenyl, said phenyl being optionally substituted with 1-4 groups independently 
selected from halo, Ci_ 3 alkyl, OCi^alkyl , and said Ci-3alkyl and the Ci-3alkyl 
portion of OCi-3alkyl ,being optionally substituted with 1-3 halo groups; 
, .... ,.when,taken separately, , 

25 substituted with 1-6 halo groups and 1-3 substituents selected from OH, OCi_3alkyl, 

In. ot'Honmij- '•■f>r»ptjJfTiPv; 5or s ;-j rrpcioq }i-:nr- 1 - ■•>«; ' ■<>.•• ■■ - ,■• -■<■ 

and phenyl, saidphenylfbeing op^ 

seleeted,from halo, ,OCH 3 ^ CH 3 andCF 3 , and said Ci!.3alkyl portion of OCi- 
3alkyl being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl 
optionally substituted with. 1-3 halo, OH or Regroups, with R as previously defined; 
30 (c) C2-10 alkenyl, optionally substituted with i-3 substituents independently selected 
from halo, OH and OCi-3alkyl, kaid Ci r 3aliq^i .portion of OCi-3JEdiyl being 
. optionally substituted with 1-3 halo groups; (d) ^ 

(f) CH2C(0)NHR a wherein R a is as previously defiiied; (g) NH 2 , NHR a and N(R a ) 2 
wherein R is as previously defined; . 



-4- 



WO 03/104207 



PCT/US03/17898 



; .and. R 3 is selected from the group consisting of : CM 4 alkyl, 
C2-ioalkenyl 9 SC^alkyl, C^io^l, heterocyclyl and heteroaryl, said alkyl, alkenyl, 
aryl, heterocyclyl, heteroaryl and the alkyl portion of SCi^alkyl being optionally 
substituted with (a) R; (b) 1-6 halo groups and (c) 1-3 groups selected from OH, 
5 NH 2 , NHC M alkyl, N(C M alkyl)2, C^aU^l, , OGi^alkyl, 6^,t M aii^is(bV wherein 

xis 0,,1 or ^Cm^ISQOT-, H 2 NSp2 T ,.CMaiky^ # 
said CMalkyl and the Ci-4alkyl portions of said groups teihg optionally substituted 

wife phenyl and l r 3 halo groups, and H ^ ^ r( .., ^ ^ 
. . Ris select^mhete^c^ 
10 optionally substituted with ,1-4 groups selected from halo, Ci-4alkyl, CMalkylS(0) x -, 

with x as previously d^^^^^^^C^I^}^^^- 
alkyl^NSO^, CN„ OH, ,QCi,4alkyl ..and, said Ci_4alkyl and the Ci^alkyl portions 

of said groups being optionally substituted with 1-5 halo and 1 group selected from 
OH^dOCi-3alkyl. " 

15 . ' . ... . . . <. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a compound represented by Formula I: 




I 

20 or a phannaceutically acceptable salt or solvate thereof, wherein: 

A and B may be taken separately or together, 
when taken separately, 

A represents halo, Ci^alkyl, OCi^alkyl or phenyl, said alkyl, phenyl 
and the alkyl portion of OCi^alkyl being optionally substituted with 1-3 halo groups; 
25 and 

B represents represents H, halo, Ci^alkyl, -OCi^alkyl, -SCi^alkyl, C2- 
6 alkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl 
portions of -OCi^alkyl and -SCi^alkyl being optionally substituted with 1-3 groups 
selected from halo, OH, CH3O, CF 3 and OCF 3 ; and 
30 when taken together, 

-5- 
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A and B together represents - (a) Ci^alkylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Ci- 3 alkyl, OCi- 3 alkyl, 
C^ioarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C 2 . 
5alkanediyl such that a 3-6 membered ring is formed with the carbon atom to whictv 
5 they are attached, said ring being optionally interrupted witji.l double bond or 1-2 
heteroatoms selected from O, S and N, said 3-6 membered ring being optionally : <? 
substituted with Ci^alkylene, qxo, ethylenedioxy or propylenedioxy, and.being further 
optionally substituted with 1-4, groups selected from halo, Chalky!, halpQi^alkyl, Q. 
3 acyl, Ci_ 3 acyloxy, Ci. 3 alkoxy, Ci^alkylOC(O)-, C 2 ^alkenyl, C 2 -4alkynyl, Ci_ 

10 3 alkoxyCi. 3 alkyl, C^alkoxyC^alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R a )2 
wherein R a is as previously defined; . 

each R 1 represents H or is independently- selected from the group 
consisting of: QH, halo, Ci-ioalkyl, d^alkoxy and C^ioaryl, said C MO alkyl, C^ioaryl 
and the alkyLportion of Gi^alkoxy^being optionally substituted with 1-3 halo, QH, 
;QGi. 3 alkyl, phenyl or naphthyl ^pups, said phenyLand naphthyl beting optioiiaUy v 
substituted with 1 7 3 substituents independently selected from halo, OCH 3 , QCF 3 , 
GH 3 , GP 3 and>phenyl, wherein said phenyl is optionally, substituted with J-3 halo , 
groups, \ , . ■ . >.. ... i, ;■„••,„ 

or two R 1 groups taken together represent a fused Cs^alkyl or aryl ring, 

20 which may be optionally substituted with 1-2. OH pr,R. a groups, wherein R* is as 
defined above; - . T 1 * 
, is yR?^4 R3 ^^^^ m; .r- 'A •■■'.■;,.«; 

sa>fi^dd^ 

1^5 r boncfc^^ l f 2Jhe^^ p, S, andj$; r pr (b) 

a fused 6-10 mem^red?ai#^ and 
A£^matic;monocyclic: or^bicyclie group being optionally substituted with 1-6 halo 

^al^, ha^ i r? al^, M(^^oxy, and 

, phenyl, said-phenyl beinjg 
30 , selected from halo, Ci. 3 alkyl, QCi-3alkyl , and said Ci-3alkyl and the Chalky! 
portion pf OCi-salkyLbeing^ substituted with 1-3 'halo l^oups; 

■:..;;vvi » 1 .v when taken separately;.; ><-, P ;> r :#: . :< p^.,- 
; ; u . ~ R?is sel^t^.tomthegro C|.i 4 alkyl optionally 

substituted with 1-6 halo groups and .1-3 substituents selected from OH, OCl-3alkyl, 

35 and phenyl, said phenyl being optionally substituted with 1-4 groups independently 
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selected from halo, OCH 3 , QGF 3 , CH 3 and CF 3 , and said Ci_3alkyl portion of QCl- 
3alkyl being option^ly <v substiUi|ted with l-3 r hdp. groups] (j?) phenyl or pyri^l v ^ . 

optionally substituted withil-3?haio, QH or R a groups, with R a as previously defined; 
(c), Cirioalkenyl, option^y:Substimt^ with 1-3 substituente in<tependently selected 
from halo, OH and 6Ci-3alkyl, said Ci-3alkyl portion of OGi-3alkyl being 
optionally substituted jwith l-3,hdo,group^ 

(f) CH2C(0)NHR a wherein R a * is as previously defined; (g) NH 2 , NHR a and N(R a ) 2 

wherein;R a is as pi^vio^ly r defi^ed;;> j t $ m ??& obfiowtf?. ^npr^irfsq M*p j~£ jrsjo 
;r.ir.x.v.| f: j( r <andR£4srs^ 
10/ C2-loa*enyl,SC t ^ 
ai^hete^yel^ 
substituted with,(^,%(b)j 'l^hal^ 

NH 2 , NHC M allqd,N(Q^ Ci^alkylS(0) x - wherein 

x is 0i 1 or,2, Ci^alkylS0 2 NH-, HzNSCV, Ci^alkylNHS0 2 - and (C^alkyl) 2 NS0 2 -, 
15 . said Qi^alkyl and the Cl-4alkyl portions pf said grpups being optionally substituted 

with phenyl and 1-3 halo groups, and . - • . , 

R is selected from heterocyclyl, heteroaryl and aryl, said group being 
optionally substituted withJL-4 gro.ups^leeted from halo, C.i^£^l,,Ci^a^lS(P) x --, 

with x as previously defo^^ 
20 alkyl^SOf-, CN, OH, OC l-4alkyl , and,, md^X^^\^4^ Ci^alkxl portions 
of said grpups being, optionally substituted with 1^-5 halo and 1 group selected from 
OHandOCi.3alkyl. , .<?,. , t -,,, ; ; - r , „. ov , _ 

As used herein the following definitions are applicable. M .. . r 
"Ac" is acetyl, which is CH3C(0)-. 

25 "Alkyl", as well as other grpups having the prefix "a^",-such as aUcoxy 

and alkanoyl, means carbon chains which may.be linear <pr branched, and r » 
combinations thereof , unless the carbon chain is defined otherwise, ^amples of 
alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec^ and tort-butyl, pentyl, 
hexyl,heptyl, pctyl, nonyl, and the like. Where the specified number of carbon, atoms 

30 permits, e.g., from C3-C10, the term alkyl also includes, cycloalkyl groups,, and 

combinations of linear or branched alkyl chains ppmbinqd with cycloalkyl structures. 
When no number of carbon atoms is specified, Cms is intended. > . 

"Alkenyl" means carbon chains which contain at least one carbon- 
carbon double bond, and which may be linear; or branched or combinations thereof, 
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unless the carbon chain is defined otherwise.. Examples of alkenyl include vinyl, allyl, 
isopropenyl,.pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-butenyl, 
and the like. Where the specific number of carbon atoms permits, e.g., from C5-C10, 
the term alkenyl also includes cycloalkenyl groups, and combinations of linear, 
5 branched and cyclic structures. When no number of carbon atoms is specified, C 2 ^ is 
intended. 

"Alkynyl" means carbon chains which contain at least one carbon- 
carbon triple bond, and which may be linear or branched or combinations thereof. 
Examples of alkynyl include ethynyl, propargyl, 3-methyl-l-pentynyl, 2-heptynyl and 
10 thelike. , ■ . , . . 

"Alkanediyl" refers to carbon chains that are Afunctional, such as 
-CH2-, -(CH2)2-» -(CH2)3-, and the like. Alkanediyl groups are linear or branched, 

unless otherwise indicated. For comparison, alkyl groups are monofunctional. 

" AlkyleneV: as used herein refers to a carbon atom or carbon chain that 
15 is attached through a double bond. . • : . ■ r . 

"Cycloalkyl" is a subset of alkyl and means a saturated carbocyclic ring 
having a specified number of carbon atoms. Examples of cycloalkyl include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. A 
cycloalkyl group generally is monocyclic unless stated otherwise. Cycloalkyl groups 
20 are saturated unless otherwise; defined. v 

"Aryl" means a^mono- or polycyclic aromatic ring system containing 
carbon ring atoms.. The preferred; t aryls are monocyclic or tricyclic 6-10 membered 
(aromaticfrir^ and naphthylare prefeErcd aiyls. The? most preferred 

arylis phenyl. ./^o, j«q (i H^o^j. wuci. 10 t^ovs^ ;. r *;.-> m: ^ iv. s .-i ,;r. 
j25 w '> m ujr> ; q f ivj'HQterpcycle^and "hetercyclyl" refer to saturated or unsaturated non- 
j aromaticjrings^orf ring syste^icpnt^ning at least one heteroatom selected from O, S 
.; andltf, furtherinpludng the o^^/forn^^pt^l%> SO and SQ 2 . .Examples of 
. heterocycles include tetrahydrpfuran (THF), : ^ydix>fujran, 1,4-dioxane, morpholine, 
1 ,4Kiithi^ne, piperazine, piperidine, 1 ,3-dioxplane, imida^lidine, imidazoline, 
30 , pyrrolinei pyrrolidine, tetrahydropyran, dihydrppyran, oxathiolane, dithiolane, 1 ,3- 
dioxane, 1 ,3-dithiane, oxathiane, thiomorpholine and the like. 
. * • . "Heteroaryl" means an aromatic or partially aromatic heterocycle that 

contains ;at least one ring heteroatom selected from O, S and N, (including SO). 
Heteroaryls thus include heteroaryls fused to other kinds of rings, such, as aryls, 
35 cycloalkyls and heterocycles that are not aromatic. Examples of heteroaryl groups 
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include: pyrrplyl, i^oxazolyl, isothiazplyl, pjrazolyl, pyridyl, oxazolyl, oxadiazolyl, 
thiadiazolyl, -thiazolyl, imidazoly] v triazolyl ? tetrazpiyl, furyl, triazinyl, thienyl, 
pyrimidyl, tenzispxazolyl, benzpx^ ; . 
dihydiobenzofjiranyl, indolinyl, pyridazinyl, iijdazqlyl, isoindolyl, 

5 dihydrobenzothienyl, indolizinyl, quinplmnyi^ cinnplinyl, ph1halazinyl, f quinazolinyl, 
naphthyridinyl,< carbazolyl, benzpdioxolyl, qudnoxalinyl, purmyl, furazanyl, 
isobenzylfuranyU benzimidazpty^^^^ - 
quinolyl, indolyl, isoqdn^ and the like. For . . . ... 

heterocyclyljand heterp^ ¥SBff^:W^SP^^^^xJ^ 

10 are included, fonningtl-3 rings. ^ .c>cpf M rc vrwrasv^ oi mK'?£rtt&sq 

■ii.-.i "Halo" and "Halogen" refer to fluorine, chlorine, bromine andiodine. 
Chlorine andtfluorin^ preferred, ^upjpejs m^P^S^^^^o 

halogens are substituted pn,an T alkyl.or alkpxy T gipjipXe ? g ? .CF^ CF3CH26). 

The term. "pharmaceutical composition" •encompasses a r product 
15 comprising the active ingredient(s) and a carrier, as well as any product which results, 
directly or indirectly, from the combination, complexation or aggregation of any two 
or more of the ingredients, or from a dissociation or another type of reaction of one or 
more of the ingredients.. Accordingly, therphannaceutical compositions of the present 
invention include those made by admixing a compound or compounds of the present 
20 invention and a pharmaceutically acceptable carrier. 

Compounds of Formula I may contain one or more asymmetric centers 
and can thus occur as racemates and racemic mixtures, single enantiomers, 
diastereomeric mixtures and individual diasterepmers. All such isomeric forms are 
included. : > . ■. - /.. ■ 

25 Some of the compounds described herein contain olefinic double 

bonds. Both E and Z geometric isomers are included in pure form as well as in 
admixture. 

Some of the compounds described herein may exist as tautomers, 
which have different points of attachment of hydrogen accompanied by one or more 
30 double bond shifts. For example, a ketone and its enol form are keto-enol tautomers. 
The individual tautomers as well as mixtures thereof are included. 

If desired, racemic mixtures of compounds of Formula I may be 
separated so that individual enantiomers are isolated. The separation can be carried 
out by methods well known in the art, such as the coupling of a racemic mixture of 
35 compounds of Formula I to an enantiomerically pure compound to form a 
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diastereomeric mixture, which is then separated into individual diasteieomers by 
standard methods, such as fractional crystallization or chromatography. The coupling 
reaction is often the formation of salts using an enantiomeirically pure acid or base. 
The diasteromeric derivatives may then be converted to substantially pure 
5 enantiomers by cleaving the added chiral residue froin the diastereomeric compound. 

The racemic mixture of the compounds of Formula I can also be 
separated directly by chromatographic methods utilizing chiral stationary phases, 
which methods are well known in the art 

Alternatively, enantiomers of compounds of the general Formula I may 
10 be obtained by stereoselective synthesis using optically pure starting materialsor 
reagents. 

One aspect of the invention that is of particular interest relates to a 
compound of formula I wherein A and B are taken together and represent C 2 . 
5 alkanediyl such that a 3-6 membered ring is formed with the carixm atom to which 

15 they are attaehed, said ring optionally containing 1 double bond or 1-2 heteroatoms 
selected frpmO, S, and N, said 3-6 membered ring being optionally substituted with 
Ci-4alkylene^oxo, 5 ethylenedioxy or prppylenedioxy, and beingfurther optionally . 
substituted with 1-4 groups selected from halo, Ci^alkyl, halpCi^£dkjr|, Qi :3 acyl, Ci_. 
3 acyloxy, Ci_ 3 alkoxy, Ci^alkylOC(O)-, C M alkenyl, C 2 _4alkynyl, Ci-salkoxyC^alkyl, 

20 Ci. 3 alkoxyCi. 3 alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and NCR^ wherein R a 

represents C^alkyl, OCi 3 alkyl, C^ioarCi^alkylerie or phenyl optionally substituted 
with 1-3 halo groups. Within this aspect of the invention, all other variables are as 
defined with respect to formula L 

JO - .T;^f rw^.tf&Mj^ aspfiPtM;^^ Wyention : that is of more, g^cuto interest is ; a. 

25 ^compound as .described aboye wherein A and B are, taken together and represent a C2-4 
membered al^ tp,5 meml^red rinjg is formed withjhe ^ , 

carbon atom to .which they;arp attached, optionally substituted with 1-2 groups 
selected from halo, C^aUcyl, haloC M alkyl, Ci- 3 alkoxy, Ci. 3 alkoxyCi. 3 alkyl, Q. 
3 alkoxyCi_ 3 alk6xy and phenyl. Within this aspect of the invention, all other variables 

30 are as defined with respect to formula L 

, Even more particularly, an aspect of the invention that is.of interest 
relates to a compound as described above wherein A and B are taken together and 
represent a C24 alkanediyl group such that a 3-5 membered ring is formed with the 
carbon atom to which they are attached, said ring being unsubstituted or substituted 
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with 1-2 halo groups. Within this aspect of the invention^ all 'other variables are as 
defined with respect to foirimla I. 

Even more particularly,- an aspect of ^invention that is of interest . 
relates to a compound as described above wherein the 1-2 halo groups are fluoro 
5 groups. Within this aspect of the invention, aU other variables are as defined with 

respect to formula L 

• •!•'*•-.'■'! ..- ■•• • • ■ v • ./ . £ <:•<:; . -* -:;,vv ■ • 

'.-ij*r«i .7 •../.« rlP^qtbei^^ 
formula Lis disclosed wherein two R 1 groups represent H and one R\i$ selected from 
thegio ft pcpnd^ngof:^ f Q . 

10 ,oalkyl, C6.ioaryl^djthe fel^n^g ¥i #o^ 

1-3 halo, OH, OCi_3alkyl, phenyl or naphthyl groups, said phenyl and naphthyl being 
optionally substituted with 1-3 substituents selected from: halo, OCH3, OCF3, CH3, 
CE3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo groups. 
Within this aspect of the invention, all other variables are as defined with respect to 

15 formula I. 

More particuljarly, an aspect of the invention that is of interest relates : to 
a compound of formula I wherein one R 1 group represents H and two R 1 grpups are 
selected from the group consisting of:- QH, halo, Ci_i 0 alkyl and Ci^alkoxy, said Ci- 
loalkyl and the; alkyl portion of Ci^alkoxy being optionally substituted with, 1-3 halo 
20 groups, t Within this aspect of the invention, all other variables are as defined with 
respect.to formula I. 

Even more particulariy, ail aspect of the invention that is of interest 
relates to a compound of formula I wherein two R 1 groups represent halo or methyl. 
Within this aspect of the invention, all other variables are as defined with respect to 
25 formula! 

In another aspect of the invention, a compound of formula I is 
disclosed wherein R 2 is taken separately from R 3 and is selected from the group 
consisting of : (a) CM 4 alkyl optionally substituted with 1-6 halo groups and 1-3 
substituents selected from OH, OCi-3'alkyl, and phenyl, said phenyl being optionally 

.30 substituted with 1-4 groups independently selected from halo, OCH 3 , OCF 3 , CH3 and 
CF 3 , and sai<i Ci-3alkyl portion of OCi-3alkyl being optionally substituted with 1-3 

halo groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or R a 
groups; (c) C2-10 alkenyl, optionally substituted with 1-3 substituents independently 
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selected from halo, OH and OCi-3alkyl, said Ci-3alkyl portion of OCi^alkyl being 
optionally substituted with 1-3 halo groups; (d) CH2C02H;(e) 0^00201.6311^1; 
(f) CH2C(0)NHR a and(g) NH 2 , NHR a and N(R a >2 , and 

R a represents Ci. 3 alkyl, OCi_ 3 alkyl, C^ioarCi^alkylene of phenyl 
5 optionally substituted; with 1-3 halo groups. Within this aspect of the invention, all 
other variables .are as originally defined with respect to formula I. 

Moire particularly, an aspect of the invention is disclosed wherein R 2 is 
taken separately froni R 3 and is Ci-Ualkyl optionally substituted with 1-6 halo groups 
and 1-3 substhuents selected from OH, OGi-3alkyl and phenyl, said phenyl being 

10 optionally substituted with 1-4 groups independently selected from halo, OCH 3 , 

OCF3, CH 3 and CF 3 , and the alkyl portion of QCi-3alkyl being optionally substituted 

.with 1-3 halo, groups. Within this aspect of the invention, all other variables are as 
originally defined ■ with respect to formula L ... 

= Even more particularly, an aspect of the invention that is of particular 
15 interest relates to 'a compound of formula I wherein R 2 is taken separately from R 3 and 
iepresents'iriethyl or cyclopropyl. Within this aspect of the invention, all other 
variables are as originally defined With respect to formula ! 

In a different aspect of the invention, a compound that is of interest is 
defined in accordance with formula I wherein R 3 is taken separately from R 2 and is 
20 selected from the group consisting of: Ci^alkyl, C2-ioall<£nyl, SCi^dl^irQ-ioaryl, 
heterocyclyl and heteroaryl, said alkyl, alkenyl, aryl, heterocyclyl, heterdaryl and the 

„ alkyl portion of SCi_6alkyl being optionally substituted with (a) R; (b) l-o halo 

fK^ftip&rcfy ft&pj {<mm*'i?1 ;#*pw3r£ir k r 4"! 1 '■■*ovz.\W.}> *y :j rl '$crr -v^s ito-wj y. 
groups and (c) 1-3 groups. selected from OH, NH 2 , NHCi^alkyl, N(Ci4ailkyl)2» Q. 

4 alkyl, OCi-4alkyl, CN, Ci^alkylS(0) x - wherein x isO, 1 or 2, Ci^alkylSOOT-, 
25 ^^Q£fG&^ Gi^alkyl 
l^iti'ohs of ^^d^gproup^ l^iiig bptidnally substituted with phenyl and 1-3 halb r groups, 
^arid R'is selected from heterocyclyl, heteroaryl and aryl, said group being optionally 
substituted with 1^4 groups sel6Gted from'halo,.Ci-4alkyl, CMalkylS(0) x -; with x as 

• previously defined^ €,4 ^lSOzNH-, H 2 NSO r , Ci4alkylNHS0 2 -, (Gm alkyl>2NS0 2 - 
30 : ", CN, OH, 0Ci4alkyl , and, said Ci-4alkyl and the Ci-4alkyl portions of said groups 
being Optionally substituted with 1-5 halo and 1 group selected from OH and OCi- 
3alkyl. Within this aspect of the invention, all other variables are as originally defined 
with respect to formula I. 
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< More particularly, a compound that is of interest is defined in 

accordance with formula I whereinR 3 is taken separately from R? and is selected from 
the j^up consisting of: ^ said groups 

being Optionally substituted with (a): R; (h) ■■ 1^6 halo groups and (c) 1-3 groups; r?ui, ri 
selected' ftom OH, NH 2 , NHCi^alkyl, N(Ci4all5yl)2, Ciyalkyl, Q£i-4alkyl, fZtfi€\j t 

4 alkylS(0)£ wh^n xis»0,<For2 ; ^ & 
(CiUalkyl)2NS02S^aid Gj^alkyi aiid the ei^alkylipoftibns of said groups Beings ^ 5 

optioiMysii^ 
invention, ^ 6^ 

Even r more particularly, a compound that is of interest is definSffin 
accordance with formula I wherein R is taken separately and is selected from the 
group consisting of: cyclopropyl optionally substituted with' methyl or phenyl; phenyl 
optionally substituted with halo, OH, OCH 3 or OCF 3; heteroaryl selected from 
benzimidazolyl, indolyl, benzofiiranyl, and dihydr^^ 
15 groups being optionally substituted with: (a) R; (b) 1-6 halo groups or (c) 1-3 groups 
selected from OH, NH 2 , NHCi^aikyl N(C^alkyl) 2 , C^alkyl, OCi-4alkyl, ctfCi- 

4 alkylS(0) x - whererfhx is 0,1 or 2, C 1 ualKylS0 2 NH-, HaNSOz-, C M alkylNHS0 2 -, 
(Cualkyl) 2 NS02S said GiJtalkyl; and the Cii4alkyl portions of said groups being 

optionally substituted with phenyl and ]>3 hflfrg^ups* and R is selected from K 
20 heterocyclyl, heterbaryi and i aryl, said group being optiohMly substituted with 1^4' 1 
groups selected from halo, Ci-4alkyl, OH, OCi-4alkyl, and, said Ci-4alkyl and the 
Ci-4alkyl portions of said groups being optionally substituted with 1-5 halo groups 
and 1 group selected from OH and OCi-3alkyL Within this aspect of the invention, 
all other variables are as originally defined with respect to formula L i 

25 : In a different aspect of thie invention that is of interest, a compound of 

formula I is described whereiri R 2i and R 3 are taken together and represent: (a) a Cis 
alkanediyl forming a fused 5-10 membered non-arbinatic ring optionally interrupted 
with 1 double bond, and optionally interrupted by 1 heteroatom selected from O, S 
arid N; or (b) a fused 6-10 membered aromatic monocyclic or bicyclic group, 

30 said alkanediyl and aromatic monocyclic or bicyclic groupbeing 

optionally substituted with 1-3 halo atoms, and 1-2 of OH, Q^alkyl, OCj. 3 alkyl, 

haloC i^alkyl, haloCi. 3 alkoxy and phenyl, said phenyl being optionally substituted 
with 1-2 groups independently selected from halo,'Ci- 3 alkyl, OCi^alkyl , and said 
Ci-3alkyl and the Ci^alkyl portion of OCi-3alkyl being optionally substituted with 
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1-3 halo groups. Within this aspect of the invention, all other variables are as 
originally defined with respect to fonnula L . : 

More particularly, an aspect of the'invention that is of interest relates 
to a compound of formula I wherein R is selected from heterocyclyl, heteroaryl and 

5 kryl, said group being optionally substituted with 1-4 halo groups and 1-2 groups 
selected from Ci-4alkyl, C H alkylS(0) x -, wherein x is 0, 1 or 2, alkylSOaNH-, 
H2NSO2-, Ci^alkylNHS02-, (C M alkyl)2NS02S CN, OH and OCi-4alkyl v said Gu 
4alkyl and the Ci^alkyl portions of said groups beingoptionally substituted.with 1-3 
halo groups and 1 group selected from OH and OCi-3aIkyl. Within this aspect of the 

10 invention, all other variables are as originally defined with respect to fonnula L 

! Species falling within the scope of the invention include those 
disclosed in the examples. Illustrative but nonlimiting examples of compounds of the 
present invention that are inhibitors of 1 1 P-HSD-1 are those of the following 
structural formulae: 




\ 
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F < 

and the pharmaceuticaUy acceptable salts and solvates thereof. * , 

In a different aspect of the invention, a pharmaceutical composition is 

5 addressed comprising a compound in accordance with formula I or a salt or hydrate 
thereof, in combination with a pharmaceuticaUy acceptable carrier. 

In another aspect of the invention, a method of treating hyperglycemia, 
diabetes or insulin resistance in a mammalian patient in need of such treatment is 
addressed, which comprises administering to said patient an effective amount of a . 

10 compound in accordance with formula I or a salt or solvate thereof. 

In another aspect of the invention, a method of treating non-insulin 
dependent diabetes mellitus is disclosed in a mammalian patient in need of such 
treatment comprising administering to the patient an anti-diabetic effective amount of 
a ''compound in accordance with formula I. > - 

15 In another aspect of the invention, a method of treating obesity in a : 

mammalian patient in need of such treatment is disclosed comprising administering to 
said patient a compound in accordance with formula I in an amount that is effective to 
treat obesity. v " ' ' — 

In another aspect of the invention, a method of treating Syndrome X in 

20 a mammalian patient in need of such treatment is disclosed, comprising administering 
to said patient a compound in accordance with formula I in an amount that is effective 
to treat Syndrome X. 
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Li another aspect of the invention, a method of treating a lipid disorder 
selected from the group conisting of dyshpidemia, hyperlipidemia, 
hypertriglyceridemia, hypercholesterolemia, low HDL and high LDL in a mammalian 
patient in need of such treatment is disclosed, comprising administering to said patient 
5 a compound in accordance ynth fonpula I in an amount that is effective to treat said 
lipid disorder. , . - - -, r 

In another aspect of the invention, a method of treating atherosclerosis 
in a mammalian patient in need of such treatment is disclosed, comprising 
administering, to said patient a compound in accordance with formula I in an amount . 

10 effective to treat atherosclerosis. . / 

. In. another aspect of the invention, a method of treating a .condition 
selected from the group consisting of: (1) hyperglycemia, (2) low glucose tolerance, 
(3) insulin resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia,, .(7) 
hyperlipidemia, (8) hypertriglyceridemia, (9) h)^ercholesterolemia, (1Q) low, HDL 

15 levels; . (11)=; high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular 

restenosis^ (14) pancreatitis, (15) .abdominal otesity, (16) neurodegenerative disease, 
(17) retinopathy,, (18) nephropathy, ; (19) ^ neuropathy, ,(20) .Syndrome X, and other 
conditions and disorders where insulin resistance is a component, in a mammalian 
patient in need of such treatment is disclosed, comprising administering to the patient 

20 a compound in accordance with formula I in an amount that is effective to treat said 
condition. 

In another aspect of the invention, a method of treating a condition 
selected from the^gup ^ m 
(3) insulin resist^e^X o^i^ x (^ 
j%5 hyperhpidemia, (§).^ 
levels, (11) hig^j^ 

restenosis, (14Xp|mcreatitis, (15) r abdqminal obesity, Q6) iiewp^generatiyq [ disease, 
(17) retinopathy, ^(18) -n^h^aA^X^^ui^p^y^- (2Q\JSy^ other 
conditions and, diso^re f where insulin in a mammalian 

30 patient in need of such treatment, f cqmprising administering to the patient an effective 
amount of a compounds defined in formula I and a compound selected from the 
group consisting of: ;;r ; y ..; 

, (a) DPrlV inWbitors; , f . , , 
(b) insulin sensitizers selected from the group consisting of (i) PPAR 
35 agonists and (ii) biguanides; 
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(c) insi^nandinsi^ ... v . v 

(d) sulfonylureas and pther insulin secretagogues; 
, * (e) a-glucosidase inhibitors; 

'j n '■. if) glucagon receptor antagonists; . ... , 

5- t (g) GIP : l, G^ r: . .. 

: (h) G^^ ... . iV :;: , J: , 

. ,(i) PACAIVP^ 

, (j) cholesterol lowering agents selected froip ^gipj^g^i^g^ o| t; ^ 
■...■„>■ 7 (i} HMG-CpA i^c^,i^^it;oi^,^ii) s^u^tr^ts, (iii) iugotinyl 
10 /. ; . ■ alcohol,nicotini^ 

; PP4RO/Y dual ^°^ s %r^ 
f | (yu) f acyLG 
oxidants; 
(k) PPAR5 agonists; 
15 0) antiobesity compounds; 

(m) an ileal bile acid transporter inhibitor 
(n) antiinflammatory agents excluding glucocorticoids; and 
. (o) protein tyrosine phosphatase-lB (PTP-1B) inhibitors, 
said compounds being administered to the patient in an amount that is effective to 
20 treat said condition, r 

In another aspect of the invention, a method of treating a conditipn, 
selected from the group consisting of hypercholesterolemia, atherosclerosis, low HDL 
levels, high LDL levels, hyperlipidemia, hypertriglyceridemia arid dysilipidemia, in a 
mammalian patient in need of such treatment is disclosed, comprising administering 
25 to the patient a therapeutically effective amount of a compound as defined in formula 
I and an HMG-CoA reductase inhibitor. 

More particularly, in another, aspect of the invention, a method of 
treating a condition selected from the group consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
30 hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such 
treatment is disclosed, wherein the HMG-CoA reductase inhibitor is a statin. 

Even more particularly, in another aspect of the invention, a method of 
treating a condition selected from the group consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
35 hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such 
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treatment is. disclosed, wherein the HMG^CoA reductase inhibitor is a statin selected. . 
from the group consisting of lovastatin, simvastatin, pravastatin, fluyastatin, 
atorvastatin, itavastatin, ZD-4522 and rivastatin. , : .... 

f . In another aspect of the invention, a method for treating atherosclerosis 
5 , in a human patient in need of such treatment is disclosed, wherein the? HMG-Co A 
reductase inhibitor is a statin and f further comprising administering a cholesterol 
absorption.inhibitor. ; ^ m . . , r ; - 

* v .1. u : y More particularly, in another aspect of th^ invention, a method for 
treating^atherosclerosis in a human; patient in need of suc^ treatment is disclosed, , 
10 wherein the HMG^Go A reductase inhibitor is a statin and the cholesterol absorption 
inhibitor is~ ezetimibe.f , ^ . , ; - ■;<.»:..«. --:t ..{ ■,<-,<> . ti .L.-. •' , 
: - i[ r In .another aspect of ±e invention, a phannaceutical composition i 
disclosed which, comprises . v . . . JT :(> A . ?{ . <; 

(1) a compound -according tp fpnnulai,, . * , ■, ; 
15, (2) a compound ^selected from the gmup consisting, of , . , .., , t/i . 

f ■ \% * (b) insuto sensitizers selwt^ r from ( the grcmp consisting of .(i)PPAR 
agonists and t (ii) biguanides; ; ; : . •■-.._„. , t : . . 
' i (c) insulin ^and insulin mimetic s; 
20 t .. ij . 4 (d) sulfonylureas^^ 

3J toq bqXpHifi^i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 

iotA cxpr «3 rat<B ehples^ ?P^^^j5-0| ; , 

latidma^ 

inhibitors ; of ^^chplwterol absorption, ,(yii) ; ac)rl CpAxhplc^terpl acyljb^sj^ras^ 
30 ^inhibitors, : m<|(viu)jmti^^ ^ f-. ^ < ; - : ; - ; / 

u::uf l h -^a:u^f(lf):PPAR8 agonists; . . :; . v ; -, v .. ; /: .^ r . • 
: (l)^antipbesity compounds; ... . ... . . . . t ; , r 

5» r fiv/ uffi u (m) an ileal bile acid transporter inhibitor; 

i (n) anti-inflammatory agents other than glucocorticoids; and 
35 (o) protein tyrosine phosphatase-lB (PTP-1B) inhibitors; 
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(3) a pharmaceutically acceptable carrier. t . , l: ;>t r ,v 

The term ?pharmacputically acceptable salt" refers to salts prepared 
from pharmaceutically acqeptable,bases or acids including inorganic or organic bases 
5 and inprganic or prganic acids.^Salts derived from inorganic bases include aluminum, 
ammomum;\ca^ 

manganpus^ppjassium, ,-so£]^ : ^^mdJJie >like. P^cularly ^refeircd^^e 
ai^qiuira^ sd^^^dtejn,the s^M fopn 

may exist in more than^one^^ 

10 : and polyhydrate?. *>vui k* hVC r <?h a^strce" *M bVCVB ^c^bm 3 sSbuttts! 

Salts ideri^ed frpjgpt-Rhann^ bases include 

salts of primary;!^^ naturally 
occurring substituted amines, cyclic amines, and basic ion exchange resins, such as 
arginine, betaine* caffeine, ^ diethylamine, 2-* 

15 diethylaminoethanpl, 27^ethylaminoethanol, eto^olannne, ethylenediamine, N- 

ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, 
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, 
polyamine resins, prpe^e,-ptuinQS, theobromine, triethylamine, trimethylamine, . 
tripropylamine;.1iqmefo^ like. 

20 ' : . u nx^e^the;<»mpqimd;pf f the present invention is basic, salts may be 
prepared from^harmaceuticaUy^acceptable acids, including inorganic and organic 
acids. . Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, 
ethanesulfonici ffumaric, gluconic, glutamic, .hyctobrpmic, hy^ochlorip, ise^onic, 
lactic, maleic, r malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, 

25 phosphoric, succinic, sulfuric, tarta^ acid and the like. , 

{Particularly fpreferred pharamaceuticaUy acceptable acids include citric, hydrobromic, 
hydrochloric, maleic, phosphoric, sulfuric, and tartaric acids. In most, cases;, , 
compounds of the present invention are basic because the triazole ring is basic. The 
triazole compounds of this invention may also be made and handled as iion- 

30 pharmaceutically acceptable salts (e.g. trifluqroacetate salts) during synthesis before 
they are used in making pharmaceuticals. . 

. , A : , It will be understood that, as.used herein, references to thecompounds 
of Formula I are meant to also include the pharmaceutically acceptable salts, and also 
salts that are not pharmaceutically acceptable when they are used as precursors to the 
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free compounds or their pharmaceutically acceptable salts or in other synthetic 
manipulations. 

"Solvates, and in particular, the hydrates of the compounds of formula 
I are included in the present invention as well. 
5 Metabolites of the compounds of this invention that are therapeutically 

active and that are also defined by Formula I are also within the scope of this 
invention. Prodrugs are compounds that are converted to therapeutically active 
compounds as they are being administered to a patient or after they have been 
administered to a patient Prodrugs, which themselves do not have the structures 
10 claimed herein, but which are converted to active compounds defined by Formula I 
during or after, administration to, a mammalian patient, are prodrugs and are 
compounds.of this invention, as are their active metabolites that are defined by 
Formula! 

The compounds described herein are selective inhibitors of the / 
15 lip-HSDl enzyme. .Thus, the, presept invention relates to the use of the lip-HSDl 
inhibitor for inhibiting the reductase activity of 1 1 p r hydroxysteroid dehydrogenase, 
which is responsible for the conversionpf cortisone to Cortisol. Excess Cortisol is 
associated with numerous disorders, including NIDDM, obesity, dyslipidemia, insulin 
resistance and hypertension. Administration of the compounds decreases the level of 
20 Cortisol and other 1 1 g-hydroxysteroids in target tissues, thereby reducing the effects of 
excessive amounts- of Cortisol and other d 1 p^hydrpxysteroids. Inhibition of 1 1 P-HSD 1 
can be used to treat and control diseases mediated by abnormally high levels of Cortisol 
Kan&otl^ ^.TOSM^ 0 ^^ hyp^tensira and 

dyslipidemia. ^gfy (>j,£ousa&{ -v.; : *^.« t'A- tsy-wzvs}*}*.' w 

$25 f.ijR^ r> x t % 04 < ;cThSi:present invention includes the use of an llp-HSDl inhibitor for 
i?the ; trea£ment/ control^ r amelioration, prevention, delaying the pnset of or reducing the 
. risk-of deyeloping the ^seases mdjCqnditipns.that ^e r described herein, as mediated 
■ } .by excess or imcontrolled amounts of Cortisol and/or other corticosteroids in a 
4 » mammalian patient, particularly a human, by the adrmnistration pf an effective 
30 amount of a compound of formula I T pr t a phaamaceutically acceptable salt or solvate 
thereof. Inhibition of the 1 1 R-HSD 1 enzyme limits the conversion of cortisone, which 
is normally inert, to Cortisol, which can cause or contribute to the symptoms of these 
diseases and conditions if present in excessive amounts. . , . 

NIDDM and Hypertension 
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The compounds of this invention are selective inhibitors of 11 P-HSD1 
oyer HPrHSD2, JWhile the inhibition pf.U P-HSDl is useful for reducing Cortisol 
levels and treating conditions related thereto, inhibition of 1 1 P-HSD2 is associated 
with .serious, side effects, -such as hj^rtensipn. , : lfi? . v ... 

5 ? - , Cortisol is m imports 

hormone; which also acts as an antagonist to the action of insulin in the liyar, such 
that insulin sensitmty is reduced, resulting in increased gluc^ 
levels of glucose in the Uy^. rPatients.who -^^J^S^^^^^^^^^^^ 
hayeia greater ^prpbabihty of developing^ 

1Q high levels of cortisoL {; ^ x . :?: ^ c]Hi ^a r^rrar o?.*;i irfe-^Dr^Wt^lPi 
...r. . ; High levels of Cortisol in tissues where the mineralocoiticoid receptor 

isrp^tpf^ of 
Cortisol and cortisone in specific tissues in, f aypr of cortisone. , t . r 
Administration of a therapeutically effective amoupt of an 1 i P-HSDl 
15 inhibitor is effective in.treating, controlling and ameliorating the sy^toins NIDDM, 
and administration of a therapeutically effective amount of an llp-HSDl inhibitor on 
a regular basis delays or prevents the onset of NIDDM, particularly in humans. 
Obesity, Metabolic Svndrome. Dyslipidemia _ 
Excessive levels of Cortisol have been asspciated with obesity, perhaps 
20 due to increased hepatic gluconepgenesis. Abdominal obesity is closely associated 
with glucose intolerance, hyperinsulinemia, hypertriglyceridemia, and other factors of 
Syndrome X, such as high blood pressure, elevated VLDL and reduced HDL. 
Montague, et al., Diabetes, 2000, 49: 883-888. Thus, the administration of an 
effective amount of an llp-HSDl inhibitor is useful in the treatment or control of 
25 obesity. Long-term treatment with an 1 1 p-HSDl inhibitor is; also useful in delaying 
or preventing the onset of obesity, especially if the patient uses an 1 1 p-HSDl 
inhibitor in combination with controlleddiet and exercise. 

.By reducing insulin, resistance and maintaining serum glucose at 
normal concentrations, compounds of this invention also have utility in the treatment 
30 and prevention of conditions that accompany Type II diabetes and insulin resistance, 
including the metabolic syndrome ("Syndrome X"), obesity, reactive hypoglycemia 
and diabetic dyslipidemia. 

Atherosclerosis 

As described above, inhibition of llp-HSDl activity and a reduction 
35 in the amount of Cortisol are beneficial in treating or controlling hypertension. Since 
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hypertension and dyshpidemia contribute to the development of atherosclerosis, 
administration of a therapeutically effective ampunt of an 1 1 jJ-HSDl inhibitor of this 
invention may be especially beneficial in treating, controlling, delaying the onset of or 
preventing atherosclerosis. 
5 OtherUtilities . s . ... .... . , . , . • . . 

The following diseases, disorders and conditions can be treated, 
controlled, prevented or delayed, by treatment with the compounds of this invention: 
(1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) obesity, (5) 
lipid disorders, (6) , dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9) 

10 hypercholesterolemia, (10) low HPL levels, . (11) high LDL levels, (12) 

atherosclerosis and its sequelae, (13) . vascular restenosis, (14) paiicreatitis, (15) 
abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) neuropathy, (20) Syndrome X, and other disorders where insulin 
resistance is a component. , ; r 

45 .The above diseases and conditions can be treated using the compounds 

of formula I, or the compound can be administered to prevent or reduce the risk of 
developintg the diseases and, conditions described herein. Sin^ conciuTent inhibition 
of 1 lff-HSD2 ^ay have deleterious-side, effects or may ac^^y t increaj5e the amount 
of Cortisol in the target tissue where reduction of Cortisol is desired, selective 

20 inhibitors of 1 1 (J-HSDl w$th Uttie or no inhibition pf } 1 R-HSD2 are (^strabie. 

The ll^HSIDl Jjtobitqrs p^fomirial-gen^rally have an inhibition 
constant IC50 pf less thaij ^u^CK) 11M, and preferably less than about 100 nM. 
Generally, theJCso ratio for 11^ at least about 

two or more, JBftBOf^^ m^P^^:^OT pounds 
f 25 For example, 

constant IC50 against liB-HSD2 greater than about 500 nM, and preferably greater 

,,&anl^nlyl- ... , ^ tl , : . . , ;Ct , (: j .... r . 

.-: v Comppunds of Eqrmula I may be used in combination with one or 
30 } moreother drugs in,the treatment, prevention, suppressipn^pr amelioration of diseases 
or conditions for ;yvhich comppunds of Formula I. or the other drugs have utility. ^ 
Typically the combination of the drugp is safer or more effective than either drug 
alone; x>r the combination is safer or more effective than would be expected based on 
the additive properties of the individual drugs. Such other 4rug(s) may be 
35 administered, by a route and in an amount commonly used contemporaneously or 
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sequenti^ly .vvilh a compound of Fo used 
contemporaneously with .one or s mor^ other drugs, a combination product containing 
such pther,drug(s) and the compound of Fonnula I is preferred However, r , t 
cqmbmatipn^erapy also include .therapies in^hich the compound of Formula I and 

5 one or more other drugs are adi^s^^ ; on ? ^ffe^nt p^j^ping schedules. It is ^ 
contemplated that when used in combination, with other active ingredients, the 
compound of the present invention or the other active ingredient or both may be used 
effectively in lower doses than when each is used alone. Accordingly, the 
Dharmaceutical compositions of the present invention include those that contain one 

10 ormoreotheractiveingre<lients,inadditiontoacompoimdofFom " ■ 

combination 3 with a compound of Formula I, and either administered separately or in 
the same pharmaceutical composition, inclucte/.but are not limited to: 
(a) ^ptidyi jQp^JV) l^bitors; , 

15 (b) insuhn sensitizers including (i) PPARy f agonists siich as the 

glitazpnes (e.g. troglitazone, pioglitazone, englit^zone, MCC-555, rosiglitazone, and 
the like) and other PPAR ligands, including PPARc^Y. du|al agonists, such as KRP- 
297, and PPARa agonists such ^genrfibrpzil, clpfijbrate, fenpfibrate and tezafibrate, 
and (ii) biguanides, suchas metformin ^dphe^ : . . 

20 (q)insuUn-orrinsulin .in^tics;^ , . t ,. . , .... st , 

, (d) sulfonylureas and other insulin secretagogues such as tolbutamide 
and glipizide, megtitinide andxelated materials; 
.. : , . (e)c^^ 

.? (f) glucagon receptor antagonists such as those disclosed in WO 
25 98/04528, WO 99/01423, WO00/39088 and WO 00/698 1Q; .. . , 

'f- . (g) QLP-h GIJM mimetics, andGLP-1 receptor agonists such as 
those disclosed in WO00/42026 and WOOO/59887; t: ... ... ' 

, . ,(h) GIP, GIP mimetics such as those disclosed in WO00/58360, and 
GEP receptor agonists; , 
30 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists such as 

those disclosed in WO 01/23420; 

(j) cholesterol lowering agents such as (i) HMG-CoA reductase 
inhibitors (lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin, 
itavastatin, rosuvastatin, and other statins), (ii) sequestrants (cholestyramine, 
35 colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran), (iii) nicotinyl 



-23- 



WO 03/104207 PCT/US03/17898 • 



alcohol^ nicotinic acid or a salt thereof, (iv) inhibitors of cholesterol absorption, such 
as for-example ezetimibe and beta-sitosterol, (v) acyl CpAxholesterol acyltransferase 
inhibitors, such as for example avasimibe*, and (vi) antioxidants such as probycol; . 

(k) PPAR8 agonists, such as those disclosed in W097/28149; . , 
5 r : % i ■ , (1) antiobesity compounds such as fenfluramine, dexfenfluramine, 
phentermine, sibutramine, orlistat, neuropeptide Y5 inhibitors, CB1 receptor inverse 
agonists and antagonists, and 03 adrenergic receptor agonists; 
- ; frO an ileal bile acid transporter inhibitor; 

;: (n) agents intended for use in inflammatory conditions other r than 
10 glucocorticoids, such as aspirin, non-steroidal anti-Mammatory drugs, azulfidine, , 
and cyclooxygenase 2 selective inhibitors, and t . . ; ,, 

(o) protein tyrosine phosphatose-lB (PIP-IB) inhibitors. , . 
. . The above combinations include a compound of formula I, or a 
pharmaceutical^ acceptable salt, hydrate or solvate thereof , not pnly with one or more 
15 otherjactiye compounds. : NonTlimiting examples include cpmbinatiQns of comppiuids 
of ;Formula I with>two or more active confounds selected from bi^anides, . r „ 
sidfonylurea£;,.HMG^pA reductase inWbitprs v PPAR Agonists, I^IP-IB inhibitors, 
D1MV inhibitors and anti-obesity .compounds. ., ;••»<., 

Any suitable route of administratis may be employed for providing a 
20 tmammalf especially a human, with an effective, dose of a compound of the present 
invention. For.example, oral,, rectal, topical, parenteral, ocular, pulmonale, nasal and 
the like-may i be i en^lpyecL ,I)psage forms include tablets, troches, dispersions, 
rsu§pe^ions;,rSoluti^ Preferably 

f^.^. ■ . , ,:u 

(pajctic^l^ adtaimstr^cm, foe,ccm<fifr>n being 

atnsati^i^d^e ^pverity.ofthe condition. Such .dosages may t>e ? ^certaii}ed readily by 
a person sldUed : in. : the 1 art. ; , . A v r . tltt :i: 

v' .c-*'>. r When treating or preventing the diseases and conditions described 

30 , herein,vfor which compounds.of Formula I are indicated,. satisfactory results are 
.» obtained when the compounds of the invention are administered at a daily dosage of 
from about about 0.1. to about 100 milligram per kilqgram (mpjk) of body weight, 
^preferably given as , a single daily dose or in diwdpd cjoses about two to six times a 
day. , The total daily dosage thus ranges from about 0.1 mg.to about 1000 mgs., 
35 preferably from about 1 mg. to about 50 mgs. In the case of a typical 70 kg adult 
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human, ,the total daily dose will range firam about 7 mgs. to about 350 mgs. "Ibis 
dosage may be adjustedito provide fte ;c , . u , c , 

. i». ; r.;f /.Anpther aspect of the present invention relate to a phamac^c^l. 
composition which cqmpris^a. cpmpound of Fprmula I, ,or a phaim^utically ^ ; 
5 acceptable salt, hydrate otr solvate thereof, in .combinatipn with a pharm^peutic^lly 

acceptable carrier. s ^ : - X ;W;>ia* r;,,-.- .. ; * s c;;.^.Mio^^>-v^^; 

• - >n • The : cpmpositioris include compositions suitable for oral, rectal, 
topical, ; par^nteral Gncluding,s^^^ ^ 
(ophthahnic)^^ 
10, administration, dtoou^ 

naturej^ the active ingredient They may 

beconye^^ 

well-known in the art of pharmacy. 

5 Thecomppund of Fonnula Lc^ be. combined ^ 

15 carrier according to conventional pharmaceutical compounding techniques. Carriers 
take a wide variety of forms. For example, carriers for oral liquid compositions 
include, e.g., water^glycols, oils^;alcohpls,-flavoring agents, preservatives, coloring 
agents and other components, used in the.mmufacture ^of pnd Uqi^d susppnsipns, 
elixirs and solutions., Garners such ^ st^hes, sugars and jmcrpc^s^toe cellulose, 

20 diluents, granulating agents, : lubricantSj binders, ^sin^grating agents and t^like are y 
used to prepare oral solid dosage forms, .e.g., powders, hard and soft capsules and 
tablets. Solid oral preparations are .preferred ,oyer oral liquids. 

The oral solid.dosage forms may also pontain a binder such as gum 
tragacanth, acacia, com starch or gelatin; excipients such as dicalcium phosphate; a 

25 disintegrating agent such as.corn starch, potato starch, alginic acid; a lubricant $uch as 
magnesium stearate; and a sweetening agent such as sucrose, laqtpse or sapcharin. 
Capsules may also contain a liquid carrier such as a ; fatty oil. 

Various other materials may be present to act as coatings or to modify 
the physical form of the dosage unit. For instance, tablets may be coated with shellac, 

30 sugarorboth. ; . * 

Tablets may be coated by standard aqueous or nonaqueous techniques. 
The typical percentage of active compound in these compositions may, of course, be 
varied from about 2 percent to about 60 percent on a w/w basis. Thus, tablets contain 
a compound of formula I or a salt or hydrate thereof in an amount ranging from as low 

35 as about 0.1 mg to as high as about 1.5g, preferably from as low as about 1.0 mg to as 
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high as about 500 mg, and more preferably from as low as about 10 mg to as high as 
about 100 mg. . > . . J . 

Oral liquids such as syrups or. elixirs may contain, in addition to the 

active ingredient, sucrose as a sweetening agent, methyl and propylparabens as 

- .... \ • ■ . 

5 preservatives, a dye and a flavoring such as cherry or orange flavor. 

. ; Parenterals are typically in theformof ^ solution or suspension, ..... , 
typicaUy prepared with water, and ^ 

hydroxypropylcellulose. Dispersions can be prepared in glycerol, liquid polyethylene 
glycols; aridmixtures thereof in oils. Typically preparations ; that are in diluted form 

10 also contain a preservative. .v; , < v vr; :j . iK , .,. , .. , 

be m . < -\ ^e pharmaceutical injectable dpsageforms, including aqueous 
solutions anddispersipns and powders for the extemporaneous preparation of 
injectable solutions, or dispersions, are also sterile^and must be flpd to the .extent that 
easy syringability exists; u they must bje stable under the conditions of manufacture and 

,15 stpi^eand ^ 

medium containing, for example, vvater, ethanpl, polypi (e.g. glycerol, .propylene ., 
glycol and liquid polyethylene glycol), suitable imxtures,ther^ oils. . 

ASSAYS: MEASUREMENT OF INHEITION CONSTANTS 
20 In yitro enzymatic activity was assessed for test compounds via a 

Scintillation Prpximity Assay (SPA). In short, tritiated-cortisone substrate, NADPH 
cofactor and titrated compound were incubated with 1 lp-HSDl enzyme at 37°C to 
^aUow^conversion to Cortisol to progress. Following this incubation, a preparation of 
^jttoteinAsoated SPA beads, pre-blended with anti-cortisol monoclonal antibody and 
T 25 <*a,non 7 specifie 11B-HSD inhibitor, was added to each well. The mixture was shaken at 
y 15°C andwas then read on a liquid scintillation counter suitable for 96 well plates. 
Percent inhibition was calculated relative to a non-inhibited control well arid IC50 

..curves. were generated. This assay was similarly applied to 1 1P-HSE>2, whereby 
.;tritiated cortisoi and NAD were used as the .substrate and cofactor, respectively. To 
30 , begin the assay, 40UL of substrate (25nM 3H-Cortisone + 1.25mM NADPH in 50mM 
,HEPES Buffer, pH 7.4) was added to designated wells on a 96 well plate. Solid 
compound was dissolved in DMSO at lOmM followed by a subsequeht 50 fold 
dilution in DMSO. The diluted material was then titrated 4 fold, seven times. IjiL of 
each titrated compound was then aidded in duplicate to ihc substrate. To start the 
35 reaction, lOfiL of 110-HSD1 microsome firom CHO transfectants was added to each 
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well at the appropriate concentration to yield approximately 10% conversion bi the 

, s . j.'.-r: vj/' . ./v? '^uvr.. V;l s '/^-. f •V^^'*V 

starting material. For ultimate calculation of percent inhibition, a series of wells were 

added that represented the assay minimum and maximum: one set that contained 

substrate without compound or enzyme (backgroimd), and another set that contained 

substrate and enzyme without any compound (maximum signal). The plates were 

spun briefly at a low speed m a centrifuge to' pool the reagents, sealed with an 

_ jt_ ■ ;« M ik 0 ffl/1 17°P fnr O h After intimation AS 



10 gently for greater than 1.5 h at 15°C. Data was collected on a plate based liquid 

scintillation counter such as a.Topcount. To control for inhibition of anti-cortisol; 

? ~ fejbV pesq* f£^i>j8f^q;^r 




designated single wells. luL of 200 uM compound was added to each of these wells, 
along with 10|iL of buffer instead of enzyme. Any calculated inhibiton was due to 
15 compound interfering with the Cortisol binding to the antibody on the SPA beads. 

ASSAYS: MEASUREMENT OF IN VIVO tNHffilTION 

In general terms,the test impound dpsed orally ,to apmraaal and 
a prescribed time inte^>y^|inpw^jo elapse, usually between 1 .^d^.h.^tiated 

20 cortisone was injected intavenousty, followed several k min later .i>y r ]^l(^ cplj^p^;^ . 
Steroids were, extracted from the separ^^serum and analysed by ]^I^, ; The rplatiy^ 
levels of 3H-rCortisone and its reduction : product, ?H-cortisol, w^re determined ^|or tfie 
compound and yeWcle^qsed control g^^ conversion, ^s.well as the 

percentageof inhibtion, were copulated fipm th . ^^.,-.. vv 

25, j More specifically, compounds were prepared for oral dosing by 

dissolving them in vehicle (5% hydroxypropyl-beta-cyclc^xttm y/v H 2 0, pr f . ni 
equivalent); at the desired concentration to allow dosing at typically 1Q milhgrams p^r 
kilogram. Following an overnight fasting, the solutions were dosed to ICft mice 
(obtained from Charles River) by oral gavage, 0.5 mL per dose per animal, with three 

30 animals per test group. ■• 

After the desired time had passed, routinely either 1 or 4 h, 0.2 mL of 3 
|jM 3H-cortisone in dPBS was injected by tail vein. The animal was caged for twp 
min followed by euthanasia in a C0 2 chamber. Upon expiration, the mouse was 
removed and blood was collected by cardiac puncture. The blood was set aside in a 

35 serum separation tube for no less than 30 min at room temperature to allow for 
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adequate coagulation. After the incubation period, blood was separated into serum by 
centrifugation at 3000Xg, 4°C, for 10 min. 

To analyze the steroids in the serum they were first extracted with 
organic solvent A 0.2 mL volume of serum was transferred to a clean microcentrifuge 

5 tube. To this a l.OrhL volume of ethyl acetate was added, followed by vigorous 

vortexing for 1 minute; A quick spin on a microcentrifuge pelleted the aqueous serum 
proteins and clarified the organic supernatant 0.85 mL of the upper organic phase was 
transferred to a fresh microcentrifuge tube and dried. The dried sample was 
resuspended in 0;250 rnL of DMSO containing a high concentration of cortisone and 

0 Cortisol for analysis by HPLC. 

A 0.200 mL samplewas injected onto a Metachem Inertsil C*18 
Chromatography column equilibrated in 30% methanol. A slow linear gradient to 50% 
methanol separated the target steroids; simultaneous monitoring by UV at 254 nM of 
the cold standards in the resuspension isolution acted as an internal standard. The - 

5 tritium signal was collected by a radiochromatography detector that uploaded data to 
software for analysis. The percent conversion of 3H-cortisone to 3H-cortisol was 
calculated as the ratio of AUC for Cortisol over the combined AUC for cortisone and 
Cortisol. 

The following Examples are illustrative only and should not be 
0 * construed as limiting the invention. 



EXAMPLE 1 

*©eneral$GhSEfe: • - :t )T(}-a. to* ^- J l -u-y & w*g wpzhh -.v. ..... 

w&4pr>mq or* n rot* g>pf~n? yr • i 

2S°C,lhour , II \ 




Starting Material > — N J , 

troino ether A 




Substance 


Amount 


Coiic. 


Mmol 


S.M:inbMF 


7i4|iL 


0.14 M in 
DMF 


0.1 
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TFFHin 

T>VTP 
ujy±r 


200 nL 


0.5 M in 
DMF 


0.1 


TriethyiamaiM 
intfMF 0 


400 jiL 

■'■/i.v.;v:i 


015 Mm ! ' 
DMF 


012 ; 


Hydrazine in 
DMF 


240 pL 


0.5 M in 
DMF 


0.12 


Iminb ether A 
in DMF 


600-pL J - 

». .* 


0.25 M in .;' 
DMF 


0.15 \ 



The following synthesi^ pure compound 

library was performed on a Myriad Core System. All reaction vessels were dried under 
a stream'.bf fiilxogen at 120°C for 12 h prior to use. Solvents were dried over sieves for 
5 at least 12 h prior to use. Reagents and^suburiits v (carboxylic acids and 8-methoxy- 
2,3,4,5,6,7-hexahydroazocine (imino ether A)) were dissolved in appropriate solvents 
immediately prior to use/ 

Synthesis 

10 The carbbxylic acid shown in the table below as^starting material was 

added to a dry,'10 mL fritted Myriad teactibii vessel under nitrogen (714 \xL; 0.1 
nimbi; 0;14 M in ? N,N-dimethylformamide (DMF)): ' 'Rubra-N^^ST JN*- ' " :i 
tetramethylformaniidinium hexaflubrbphosphate (TFFH) (200 pL, 0.1 mmbl, 0:5M in 
DMF) followed by ttiethylamine (400 f*L, 0.2 mmol, 0.5 M in DMF) and hydrazine 

15 (240 jiL, 0.12 mmol, 0.5 M in DMF) were added to the reaction vessel under nitrogen. 
The reaction was aged 1 h at 25 °C; the reaction was gas agitated (1 second pulse 
every 5 min) during the age. 8-Methoxy-2,3,4,5,6,7-hexahydroazocine (imino ether 
A, 600 jiL, 0.15 mmol, 0.25 M in DMF) was added to the reaction vessel under 
nitrogen. The reaction was aged 12 h at 120°C while gas agitating (1 second pulse 

20 every 5 min) and then cooled to room temperature. After cooling, the crude reaction 
mixture was analyzed by LC-MS (Method 1). The crude reaction was purified by 
preparative HPLC using mass based detection (Method 2). \ The collected fractions 
were then analyzed for purity by LC-MS (Method 1); fractions found to be greater 
than 90% purity were pooled into tared 40 mL EPA vials and lyophilized. 

25 - 

HPLC Conditions 
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Analytical LC Method 1: 

Column: MetaChem Polaris C-18A, 30 mm X 4.6 mm, 5.0 pm 

Huent A: 0. 1 % Trifluoroacetic acid (TFA) in Water 

EiuentB: 0.1 % TFA in Acetonitrile 

Gradient: ; 5 '% 6 to 95 % B in 3.3 min, r^back toS %B iri'0:3"min 

Flow: 2.5 mUmin. 

Column Temperature: 50°C 

Injection amount: 1 v 5 pL of undiluted crude reaction mixture or purified fraction. 
Detection: UV at 220 and 254 nm. 

MS: API-ES ionization mode, mass scan range (100-600 amu) 

ELSD: light Scattering Detector 



Preparative LC Method 2: 

Column: MetaChem Polaris C-18A, 100 mm X 21.2 mm, 10 \xm 

15 EluentA: 0.1% TEA in Water _ ,.. 

! EiuentB: 0.1% TFA in Acetonitrile 

1 Pre-inject Equilibration: 1.0 min \ 

Post-Inject Hold: 1.0 min 

Gradient: , 10% B to 100% B in 6.0 min, hold at 100% B for aniadditional 

20 2.0 min, ramp back from 100% B toi 10% ES in 1.5 min. 

Flow: 20mL/min. " . 

Column Temperature: ambient ; 
| injection amount^* ' 13 mL of undiluted cru& "reaction mixture.^ .j ■ Vl v ~ ; 
l^JDeteckon:. ) _^MS : API-ES ionizatipn mode, mass scan range j(l6P^ 



30 



25 collection triggered by detection of M+l — ^ 



/ 

Lyophilization Parameters 

Initial Freeze Setpoint: lhat-70?fc 

Drying Phase Condenser Setpoint: -50?C 



OH 



Shelf Temperature (°C) 


Duration (min) 


Vacuum Setpoint (mTorr) 




~K 5 240 v 


-.25 " .• 


-40 


1*240 


.-25 ' - : 
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f" " 5 ; - 0" 


"' Aim' 


~i "' 2Sr> ' - 




"I ioooa 


' •"" r " 25:. 








- -A . 





THe sfaitihg material for Example 1-1 is 






Structure 


>u mow acsrc i&jSe 


mr Time 
(min) 


(m/z) 


11 




3-[l-(4- 

clilbfbj)henyl)cyclo 
pentyl]-5,6,7,8,9,10- 
hexahydro[ 1 ,2,4]triazol 
o[4,3-a]azocine 
trifluoroacetate salt 


1.77 


329.87 



Example 2 



General Scheme 



Procedure 2 A 



NH2NH2 




TFFH, EtaN, DMF 120 °C 




10 



Preparation of 3-(l,l-diphen) 
a]azocine (2-1) 
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2,2-Diphenylbutanoic acid (39.6 mg, 0.166 mmol) was dissolved in 
DMF (0.33 mL). Huoro-N^^X-tetramethylfonnanudinium hexafluorophosphate 
(TFFH, 43.6 mg) and anhydrous triethylamine (46.4 |xL) were added and the solution 
5 was cooled to 0°C. After 10 min, hydrazine monohydrate (6.5 \\L) was added After 
stirring at room temperature for 30 min, HPLC/MS showed complete conversion to 
2,2-diphenylbutanohydrazide. 8-Metlioxy-2,3,4,5,6,7-hexahydroazocine (38 mL, 
0.249 mmol) was added, and the solution was stirred at 120°C overnight. After 
warming to room temperature, the product was purified by preparative HPLC and 

10 isolated as the trifluoroacetate salt. The salt was added to a saturated sodium 

bicarbonate solution and extracted with ethyl acetate to give the free base. The extract 
was dried over magnesium sulfate, filtered and concentrated to give the purified 
triazole (2-1) as a white solid; MS ESI (m/z) 346.3. 

Compounds 2-2 to 2-23 were prepared by essentially the same 

15 procedure using the appropriate carboxylic acid S.M. Product formation was 
monitored by HPLC/MS. 



S.M. 


Starting Material 


S.M. 


Starting Material 


for 


R-COOH 


for: 


R-GOOH 


! 








« 1 




2-3 


2-4 


1 


2-5 
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2-6 






2-7 






. .. 


i 

P 








W 

i h 










00 y>fi 
















2-8 


(2b 




2-9 


yssX 3 1 -~oh 












2-10 






2-11 






v 7 


O 

? v. 






2-12 






2-13 














2-fa 




HO > 


2-15 
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Cpd 


Structure 


Name 


Retention 
Time 
(min) 


MS ESI 

im/z) 


2-2 






3-C1 

diphenylpropyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 


2.77 


346.3 




'!' 

\ 
\ 

\ 




iazok>[4,3- 1 
a]azocine ! 

* I. ! 

a r 

? s 


V 


y 

V o;i f 


2-5 




; 

3-(l-riiethyl-l- 

phenyjpropyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazold[4,3- 

a]azotine 


\ . .2.24. . .. 


. 284.3 . 


: 2-6 






3-(8-phenyl-l,4- 

dioxaspiro[4.5]dec 

-8-yl)^5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 


" 2.22 


368.2 . 
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2-7 




3-[l-(4- 

cyclohexylphehyl)- 
1-methylethyl]- 

5,6,7^9,10- 
hexahydf6[i,2,4]tr 
iazold[4,3- 
qjazocine 



3.16 



352.3 



2-3 




3-IH1- v ^ 

haphthyl)cyclobuty 

1]-5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

ajazocine 



2.51 



332.3 



2-8 




phenylcyclopropyl) 

-5,6,7,8,9,10^ 

hexahydro[l,2,4]tr 

iazolo[4,3- 

ajazoeine 



1.91 



268.2 



2-9 

S-I3 




fluorophenyljcyclo 

*$Mf - r ... 

5,6,7,8,9,10- 
hexahydro[l,2,4]tr 
iazolbf4;3- 
bjazotine 



2.15 



314.2 
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2-10 

. .. — 


^^^^^^^^ 


3-(l- 

phenylcyclopentyl) 
r 5i6,7i8,9a0- 
( hexahydro[l ,2,4]tr 
iazolo[4,3- 
alazocinfe' 


2.29 


296.3 

■- 

t 
i 

\ 
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: 2-12. 
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■* *\ - v 

V-/'' 


:3-(l^ethyl-l- 
jsMfl&lO- 


j 1.97 

i 

1 m 


j 270.3 




i 




hexahydro[l ,2,4]tr 

iazoIo[4,3- 

ajazocine 


r- — - 
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1 




3-(l- 

phenylcyclobutyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 


2.13 


282.3 


• 2-14 




methylphenyl)cycl 


2.21 


282.2 




^^^^^^^ 


opropyi]- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolb[4,3- 

a]azocine 







-37- 



WO 03/104207 



PCT/US03/17898 



2-11 


0 


3-[l-(3- 

methylphenyl)cycl 

opentyl]- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[43- 

a]azocine 


2.53 


310.2 


2-15 


to 


3-[i:(4- " ; 

chlorophehyl)cyclo 

butylj^ : - 

5- 6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

ajazocine 


2.47 


316.2 


2-16 

1 
i 




methylphenyl)cycl : 
opentyljj- 

hexahydn>[l,2,4]tr 

iazolo[4,3- 

a]azocine 


2.53 

i 


310.2 

! 
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l _. , {, 




WW' 1 ' l 

fluorophenyl)cyclo : 

igir >? : v ; 

5,6,7,8,9,10- 1 
hexahydro[l,2,4]tr | 

!iazolo[4i3- 

_a]azcicine: y 

- '•• <i > i 


2.45 j 

- 5 i 
! 


314.2 

i 

i 
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3-(2-methyl-l- 

phenylcyclobutyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4;3r 

a]azocine >: « |ii 



2.27 



296.2 
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3-(i-pKenyl-2- 
; vinylcyclopropyl)- 

i^S&JSb. 



2.25 



ihexahydro[l,2,4]tr 
■ iazolo[4,3- 



alazocine 



294.2 
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Ml-f5.6t7A9.40-. 

hexahydro[.l,2,4]tr 

iaizolo[4,3- 

a]azocin-3-. 

yl)cyclopentyl]phe 

nol 



1191 



312.2 
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3-[l-(4- 

chiordphenyl)-l- 

riiethylethyl]- 

5,6,7,8,9;i0- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 



2.09 



304.2 
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A 


3-[l-(5,6,7,8,9,10- 


1.63 


286.2 




hexahydro[l,2,4]tr. 

iazolo[4,3- 

a]azocin-3-yl)-l- 




- : • 






methylethyl]pheno 








1 






.. 2-23 , 




:3-[l-(4-^ 


2.25 V1 , 


, 302.2 ; 




f 


chlorophenyl)cyclq 








propyl] T . 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 






2-4 




3-[l-(2,4- 


2.32 


33o.Z 




dichlorophenyl)cyc 








lopropyl]- 
5,^7,8,940- 
hexahydip[l,^i4]tf'' 
iaz6lo[4,3- 








5? Ar-ranoq /v*?y 


^jazbcine ;: ' 







^ . Procedure 2B , - , 




Preparation of 3-[l-(2-fluorophenyl)cyclobutyl]-5,6,7,8,9,10- 
hexahydro[l,2,4]triazolo[4,3-a]azocine(2-24) 
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* f F ; / F r O r — 

Potassiub hydroxide (1/78 g) was dissolved in dimethyl sulfbxi^(5l8^ 
5 mL) [1], (2-Fluorophenyl)acetonitrile (0.97 g, 7.2 mmoi) and 1,3-dibromopropane 
(0.95 mL, 9.3 mmol) were dissolved inteth3fl .ethen(2 mL), and this mixture was added 
dropwise to the potassium hydroxide solution while vigorously stirring at room 
temperature. After stirring at room terbperature for one h, the reaction was quenched 
by a^g ice-cold water (3.8 mL). The mixture was filtered through a pad of celite 
10 'which was washed with ether (20 m^:' c ie filtrate was added to ^ ^sep^tory^fiinnel, 
and the aqueous layer was extracted with'ether (3 x 10 mL). The organic layers were 
combined, dried over magnesium sulfate,' Mteredv and concentrated to give a light 
yellow oil (1.0 g). Pure 1<2-Pluorophenyl)cyclobutanecaibonitrile (0.45 g) was 
obtained after silica gel chromatography. 

15 Step 2 




l-(2-Puorophenyl)cyclobutanecarbonitrile (0.21 g, 1.15 mmol) and 
potassium hydroxide (0.194 g) were dissolved in ethylene glycol (2 mL). After 
refluxing for three h at 198°C, the reaction mixture was poured into water (5 mL) and 
20 extracted with ether (2x5 mL). Hie aqueous solution was acidified with HC1 and 
extracted with ether (3 x 5 mL). Hie extracts were combined, dried over magnesium 
sulfate, filtered and concentrated to provide the crude carboxylic acid. 

Step 3 



och 3 
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l-(2-Huorophenyl)cycIobutanecarboxylic acid (5 1 .3 mg, 0.264 mmol) 
was dissolved in DMF (0.52 mL). Flubro-NJ^I,N , ^• ^etramethylfonnamidinium 
hexafluorophosphate (TFFH, 74.6 mg, 0.282 mmol) and anhydrous triethylamine 
(71.0 mL, 0 509 mmol) were added at room temperature. After 5 min, anhydrous 
5 hydrazine (10, JiL, 0.319 mmol) was kcidedr After stirring at room temperature for 30 
min; HPLC-MS showed the formation of l-(2-fluorophenyl)-cyclobutane- 
caibohydrazide in good yield. ^ . , , 

; .. . 

8-Methoxy-23,4,5,6;7fKexahydroazocine (47 ML, 0.412 mmol) was 
added to the solution of ;l-(2-fluorophenyl)cyclob and the 

10 reaction was stirred at 120°C oy^night. , After cooling, the solution was concentrated, 
arid the product was purified by preparative HPLC as the trifluoroacetate salt. The 
salt was added to a saturated sodium bicarbonate solution arid extracted with ethyl 
acetate to give the freebase. The extract was>dried over magnesium sulfate, filtered 

and evaporatedrto give the purified triazole ; (2-24) as a solid. 1 

• - i\ \ ^ 

15 ! Comppfock 2-25© 

procedure-using the appropriate phenyl iacetonitrilel Product formation was monitored 
byltPLC/MS. ' < 
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2-24 

• i v 




3-[l-(2- 

flu6ropH'ehyl)cyclob 
utyl]-5^;7;8,9;10^ '° 
hexahydro[l,2,4]tri 
azolo[4,3-a]azocine 


2.10 


300.2 


2-25 


...» . >. .\ ; . • . • 


3-[l~(3- v. 

fludrophenyl)cyclob 

utyl]-5;6,7,8,9,10-. 

hexahydro[l,2,4]tri 

azolo[4,3-tf]azocine 


. ,2.24 .,- 


,300.2 , 


2-26 




3-[lK2- 

mbthylpHenyl)cyclo 
butyl]-5;6,7,8,9,10- 
hexahydr6il,2,4]tri 
azolo[4,3-4z]azocine 


2.32 


' 296.2 
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> N-N 


3-[l-(4- 

fluorophenyl)cyclob 
utyl]-5,6,7,8,9,10- 
hexahydro[l,2,4]tri 
azolo[4,3-a]azocine 


2.26 


300.2 
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3-[l-(4- 

methylphenyl)cycIo 
butyl]-5,6,7,8,9,10- 
hexahydro[ 1 ,2,4] tri 
azolo[4,3-a]azocine 


2.44 


296.2 


2-29 




k y j > — v 


3-[l~(3- 

methylphenyl)cyclo 
butyl]-5,6,7,8,9,10- 
hexahydrp[l > 2,4]tri 
azolo[4,3-ra] azocine 


2.45 


296.2 
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ft* 




3-{l-[4- 

s (trifluoromethyl)ph 
enyl]cyclobutyl } - ' L 
5,6,7,8,9,10- 
hexahydro[l ,2,4]tri 
azolo[^;3^a3^oeine 


2.62 


350.3 


2-31 


1 




3-{l-[2- 

(trifluoromethyl)ph 
enyl]cyclobutyl}-- 
5,6,7,8,9,10- 
hexahydro[l,2,4]tri ; 
azolo[4,3-a]azocine 


2.29 


350.3 
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3-[l-(4- 


2.50 


•360.2 






brbmophenyl)cyclo 










butyii-s&m^io- > 










hexahydro[l£,4]tri 


! 








^lo[43^]azbcine 
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• -t t - r-. 







General Scheme • 
.Rib . 



. ^ f Rrocedure.2C , fr , ; 



JO' 




Preparation of 3»[l-(3,4-difluorophenyl)cyclobutyl]-5,6,7,8,9,10 
hexahydro[l,2,4]triazplo[4,3-a]azocine(2-33) 

v Stepl 



KOH 




(3,4-Difluorophenyl)acetonitrile was converted to l-(3,4- 
10 difluorophenyl)cyciobutanecarboni1iiie following the method described in Procedure 
2B,StepL • 



15 



Step 2 




N DIBAL4V p ^ 
toluene 




NaCIQ2 



2-methylbut-2-ene « 
NahfePO* f-BuOH, THF \J 



l-(3,4-Difluorophenyl)cyclobutanecarboiutrile (384.5 mg, 1.99 mmol) 
was dissolved in toluene (30 mL), and cooled to -78°C. Diisobutylaluminum hydride 
(DIBAL-H) (1.0 M solution in hexanes) (3.98 mL, 3.98 mmol) was added dropwise. 
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After stirring at -78°C for 30 min, 5% sulfuric acid (2 mL) was added. The reaction 
was wanned to room temperature, stirred for 20 min, and filtered through a pad of 
celite. The pad was washed with ethyl acetate, and the entire filtrate was added to a 
separatory funnel and washed with water. The organic layer was dried over sodium 
5 sulfate and concentrated to give the desired aldehyde. 

l-(3 f 4-Difluorophenyl)cyclobutanecarbaldehyde (240.0 mg, 1.22 
mmol) was dissolved in ferr-butanol/tetrahydrofuran/2-methylbut-2^ne (3.0 mL/1.0 
mL/1 .0 mL) and stirred vigorously at room temperature. Sodium chlorite (243.4 mg, 
2.69 mmol) and sodium dihydrogenphosphate (370.4 mg, 2.68 mmol) were dissolved 

10 in water (1.2 mL) arid added dropwise to the above solution. After stirring for one h, 
TLC showed the reaction was complete. The volatile solvents were removed under 
vacuum and the product was diluted with water then washed with hexane (3 mL). 
The aqueous solution was acidified with' 6 N aqueous hydrochloric acid to pH 2. 
After extraction with ethyl acetate (3 x 20 mL), the combined organic layers were 

15 washed with brine (5 mL), dried over magnesium sulfate; filtered/ and concentrated to 
provide the desired carboxylic acid (125 mg). v 



Step 3 

och 3 




20 j i c (3,4^Difluorophenyl^ 

ajazociije (2-33) flowing the method described in Procedure 2B, Step 3; MS ESI 
! (m/z) 31(8.2. y^(" *^ I t . w ' , 

; j Compounds 2-34 to 2-3>8 were prepared by essentially the same 

25 procedure usingithe appropriate disubstituted phenylacetonitrile. Product formation 

was monitored by HPLC/MS. 1 
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3-[l-(2,4-! 1 


216 


31812 




F 


difluorophehyl)cycl 








obutyl]- 1 








5,6,7,8,9,10- 










hexahydro[l,2,4]tri 
azoIo[4,3-a]azocine 







1' •" ■ 
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3-[l-(2,4- 

dichlorophenyl)cycl 

obutyl]- 

5,6,7,8,9,10- 

hexahydrd[l,2,4]tri 

azolo[4,3-a]azocine 



2.51 



350.1 



2-36 




3-[l-<3,4- 

dichlorophenyl)cyc] 



5;6,7,8,9,10-. 
hexahydro[l ,2;4]tri 
azolo[4,3r-a]azocine 



2.65 



350.1 



2-37 



a- 




a 




3 r [l-(2-chloro-4- 

fluorophenyl)cycIpb 

utyl]-5,6,7,8,9,10- 

hex^ydro[l,2,4]tn 

azolo[4,3-aJazocine 



2.29 



334.2 
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i 




3-{l-[2-chlQn>^6- 

(^Uprpiaethyl)ph 

enyl]6yclobutyl}- 

5,6,7,8,9,10- 

hexahydro[l £,4]tri 

a2Qlo[4;3-a]azocinei 



384.2 
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NH2NH2 



ethylene glycol 
beat 




tdluene, 120 °C 



Preparation of 3<l<4^Worophkyi)cyclohexyl>5,6i7]8,940- 
hexahydro[l,2,4]triazolo[4,3-a]azocine (2^39)V 1 | 





iheat * ^ 




Methyl l-(4-chlorp^ (277 mg) and 

hydrazine hydrate (0.30 mL) were dissolved b glycol (5 mL) and heated to 

150°C for 15 h. The solution was cooled and water was added (5 mL). Thetesulting 

10 precipitate was collected by filtration and dried under vacuum to give the acyl 
hydrazide (108 mg) as a white solid. . 

Anhydrous toluene was added to a mixture of i-(4-- 
chlorpphenyl)cyclohexanecarbohydrazide (62 mg) and 8-methoxy-2,3,4,5,6,7- 
hexahydroazocine (40.1 mg). The reaction vessel was heated to 120°C overnight, 

15 whereupon it was cooled to room temperature and the solvent was (evaporated. The 
crude product was purified by column chromatography to give 3-(l-(4- 
cMorophenyl)cyclohexyl)-5,6 J,8,9;10-hexahydro[l,2,4]triazolo[4,3-a]azocine (2-39) 
as a white solid. i 



20 Preparative LC Method for Example 2: 

Column: YMC - PACK ODS, 100 mm X 20 mm, 5.6 \m 

EluentA: 0.05 % TFA in Water 

Eluerit B: 0.05 % TFA in Acetonitrile 

Pre-inject Equilibration: 1.0 min 
25 Post-Inject Hold: 1.0 min 

Gradient: 10 % B to 100 % B : Between 1 and 16 min ramp to 50 % B; between 

16 and 21 min ramp to 100 % B and hold at 100 % B for 2 min; ramp back from 100 

% B to 10 % B over 1 min. 
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Flow: 20mUmin. .. 

Column Temperature: ambient , 
Injection amount: 5.0 ml t .. f 

Detection: photodiode array 

Analytical LC Method for Example 2: ■ ■ . . t ..... . 

Column: Waters- XTerraC18,5jim, 4.6x50 mm 

EluentA: 0.60 % TFA in Water 

EluentB: y 0.50 % TFA in Acetonitrile } 
10 Gradient: 10 % B to 90 % B in 4.5 min, hold for 0:5 minute, ramp back to 

10 % B in 0.5 min 

How: 2.5 mLAnin (going into the MS=250 pL) ; 

Column Temperature: 30°C • 

Injection amount: 10 pL of undiluted crude reaction mixture. 
15 Detection: DAD: 190-600 nm. 

- MS: API-ES positive ionization mode, 

Variable mass scan range: 
LCl-XLo = 50-500 amu 
LCl-Low= lSO-^SO amu 
20 LCl-Med= 300-1000 amu 

LCl-EBgh=500-20Q0 amu 

i^i ^ Example 3 ; 



Procedure 3 A 

25 Preparation of 1^4-cMoropheriylJcyclobutanecarbohydrazide 




l-(4-CMoroph^ carboxyiia acid (10:0 g) was dissolved 

^ in dicUoromethane ^ and c^led io -I() 0 C in an* ice/brine bath. Pyridine 

30 (3.84 mL) was added followed by cyanuric fluoride (8.9 mLin'25 nil, G 

dichloromethane). After stirring at room temperature for one h, TLC showed ; that the 
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reaction was complete. The solution was added to a separatory funnel containing ice 
(150 mL)/Xfter vigorous shaJring, the organic layer Avas rembvedydrieU over 
ma^esium sulfate, filtered and concentrated to igive the cdftbhyl fluorides ; - ' 

Anhydrous hydrazine (2.02 mL) 1 wks (fissblved iii acetbnitrile (100 niL) 
5 and cooled to 0°G. Triethylamine (12.8 mL) was added followed by l-(4- 

cMorophenyl)cyclobutanecari>^ fluoride (10 »g) inl^to'mttile (25 ]^). : 'After 
stirring at -room temperature for one ti, the acetonitrile r was ( removeih bylevaporatloii. 
Product was obtained after silica gel chromatography. 

Procedure 3B 

10 Preparation of l-(4^hlorophenyl)cyclopropanecarbohydra2ide 

A CH 2 C1 2 & " A H 

l-(4-Chlorophenyl)cyclopropanecarbohydrazide was made following Procedure 3A, 
using l-(4^Morophenyl)cyclopropanecarboxylic acid. 

v..,, . Procedure 3C 

15 Preparation of l-(4-fluorbpheriyl)cy^ 

Stepl 

BJ>^ ' Br<.«>\^Br ^ m dibal-H // ^ 9 NaCIOz 



2-methy)but-2-ene 
NaH 2 P0 4 .t-BuOH,THF 




CH 2 C1 2 

; - f : potassium hydroxide (8.2 g, 146.1 mmol) was dissolved in dimethyl 
sulfoxide (100 mL) [1]. (4-Ruorophenyl)acetonitrile (6.87 g, 50.8 mmol) and 1,3- 
20 dibromopropane (5.4 mL, 53.3 mmol) were dissolved in ethyl ether (10 mL), and this 
.mixture was added dropwise to the vigorously stirred potassium hydroxide solution at 
room temperature. After stirring for two h, the reaction was quenched by adding ice- 
cold water (10 mL). The mixture was filtered through a pad of celite which was 
washed with ether (100 mL). The filtrate was added to a separatory funnel, and the 
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aqueous layer was extracted with ether (3 x 100 naL). The organic layers were 
combined, dried over magnesium sulfate, filtered and concentrated to provide the 
product (8.85 g) as a pale yellow oil. 

5 • . . . = - : , ■ . • ; 

Step 2 

Crude l-(4-fluorophenyl)cyclobutanecarbonitrile (8.85 g, 50.5 t mmol) 
was dissolved in anhydrous toluene (100 mL), and cooled to -78°C. 
Diisobutylaluminum hydride (DIB AL-H) (1 .0 M solution in hexanes, 60.6 mL) 'was 

10 added dropwise. The reaction was monitored by TT^' (Hexane : Ethyl acetate 9 : 1), 
After stirring at -78°C for one h, 5 % sulfuric acid (20 mL) was added. The reaction 
was warmed to room temperature, stirred for 20 min, and filtered through a pad of 
celite. The pad was washed with ethyl acetate, and the entire filtrate was added to a 
separatory funnel and washed with water. The organic layer was dried over sodium 

15 sulfated filtereid and concentrated to dryness to give the desired aldehyde. 

lL(4-Difi u 6rophehyl)cydobutM 49.4 mmol) was 

dis&lvedin terf^biitanol (90 mL), tet^ydrofuran (30 mL) an*2^methylbut^2-etie (30 
ml) and stirred vigorously at room temperature. Sodium chlorite (9.8 g; 108.7 mmol) 
and sodium dihydrogenphosphate (15.0 g, 108.7 mmol) were dissolved in water (54 

20 mL) and added dropwise to the above solution. After stirring for one h, TLC showed 
the reaction was complete. The volatile solvents were removed uhde^vacuiim and the 
product was diluted with water then washed with hexane(31iiL). Theaquediis , 
!soluB8irwas T acicli»witir6N^ Sque6us4i^^ After Extraction 
I#i|f3^ laj^ N^^ashedwith- 

25 tfttig^O^Van^ 

<{4fflu6rojp3n^ ^ H ii K 

Thisic^dxpc acid w 
carbohydrazide using Procedure 3 A. 

r : ^ - Procedure 3D / 

30 Preparation of i-(^fluorophbnyl)cyclopropanec • , o 

r* - 

' * •• - ;/<.'; ■■■;'* 't . i- * v . 'x 
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lr(4^Hu6r6pHenyl)acetom 
dhldiofeth&e^^ chloride (TEBAC, 

5 127:6 nag Q:S6'i^6iy^v^^i]6d"W^ ASsI^aKti^^ 

Hydroxide' (£0W&iwtt^^ B^^4fgigb^^i4d!ISS3^ 5 

extracted washed with IN 

aqueotis^ydrbchlbrie acid, hashed with water, andflried 'over m&gffeiwum sulfate. 
10 After filtration and evaporation of dichloiomethane, the chide product (4.5 g) was 
obtained. 

l-(4-Hubrbpheiiyl)c^ acid was prepared from the 

criidy 1 -(4^fluoropheriyl)cycloprb^ 

Procedure 3C, Step 2: This carboxylic add was convened into 4^(4- 
15 fliiorbphehyl)^ 

1 '■' r Procedure 3E 



General Scheme 




20 Preparation of 3,4-dicyclopropyl-5-(l-phenylcyclobutyl)-4 H-l,2,4-triazole (3-1) 
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Methyl trifluoromethanesulfonate (89.1 jjiL) was added to N- 
cyclopropylcyclopropanecaiboxamide (98.6 mg, 0.788 mmol). After stirring at 60°C 

carboximidoate. 

5 Toluene (2 mL), trie%lamine (223 |jlL) and 1- 

phenylcyclobutanecaibohydrazide (90 mg) were added to methyl N- 
cyclopropylcyclopropanecarboximidoate and stirred at 60°C for 3 h and 110°C for 1 
h. After cooling, the reaction was concentrated, and the residue was purified by ; 
: 'preparative HPLC and isolated as the trifluoroacetate salt The salt was added to a 
10 saturated sodium bicarbonate solution and extracted with ethyl acetate to give the free 
; base.. The organic extract was dried over magnesium sulfate, filtered and concentrated 
to give 3,4-dicyclopropyl-5-(l-pte MS ESI 

(m/z) 280.2. \ 

The other compounds of Example 3 were prepared by essentially the 
1 5 v same' procedure using the corresponding carboxamide and acyl hydrazide. 

Acetonitrile was used as solvent in the preparation 1 of 3-2. Compound 3-19 was 
isolated as a byproduct in the synthesis of 3-18. The methyl amides were prepared 
from their corresponding methyl estersand metbylamine using well established 
protocols. The other amides were conveniently prepared from commercially available 
20 carboxylic acids and amines using l-(dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride^ the reagent and published procedures. Preparation of the acyl 
hydrazides y/as described ^Procedures 3A, 3B, 3C and 3D. 
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Cpd 


t 

Structure 


Name 


Retention 
Time (min) 


MS ESI 

(m/z) 


3-1 


! 


3,4- - 

dicyclopropyl-5- 
(1- 5 

pheriylcyclobutyl 

)-4#-l,2,4- 

triazole 


2.17 


280.2 




'"•V, 


3-[l-(4- 

chlorophenyl)cyc 
lobutyl]-4,5- 
dicyclopropyl- 
4#-l£,44riazole 


2.52 


314.2 


3-3 

4 

• f 

i 

1 


Gi 

- N X) 1 


ehlorophenyl)cyc 
Ipbutyl]-4- 
oiiethylr5^phenyl- : 
;4£F=R2;4rtriazole : 


2.75 


324.2 
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! 


chlorophenyl)cyc 

lobutyl]-4- 

methyl-5-[4~ 

(trifluoromethox 

y)phenyl]-4H- 

1,2,4-triazole 


3 33 

» 


408 1 


3-5 

i 

i 


; 


3-[l-(4- 

ichlorophenyl)cyc 

|cyelopi^pyl?5r^ 


2.59 


328.3 




methylcycloprop 

yi)-4ffrl,2,4- 

triazole 






3-6 


CI 

- OCF3 

.... % •' . 


3-[l-(4- 

chlorophenyl)cyc 
l6butyl]^4-(i2,2,2- 
tnfluoroethyl)-5- 

[4- ; 

(trifluoromethox 

y)phenyl]-4/f- 

1,2,4-triazole 


3.85 


476.0 


3-7 


\--- F 


4-cyclopropyl-3- 
[l-(4- 

fluorophenyl)cyc 

lobutylj-5-(l- 

inethylcycloprop 

yl)-4i?-l,2,4- 

triazole 


2.34 


312.3 
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3-8 


F 


3-[l-(4- 

fluorophenyl)cyc 

lobutyl]^4- 

methyl-5-[4- 

(trifluoromethox 

y)phehyl]-4H- 

1,2,4-triazoIe 


3.04 


392.1 


3-9 


F ' 


3,4- 

dicyclopropyl-5- 
[H4- 

flubrophenyl)cyc 

Ibpropyl]-^- 

1,2,4-triazole 


2.07 


284.2 


3-10 


F 

0 fV4 


4-cyclopropyl-3- 
[1^(4- 

fluorophenyl)cyc 

16propyl]-5-(l- 

methylcycloprop 

yIMtf-1,2,4- 

triazole 


2.28 


298.2 


3-11 


Pi 

Q tfSM \ 


3;[l-(4~ 

cHlorophehyl)cyc 

lopropyl]-4- 

cyclopropylo- 

^ ! ;; ivv • 

methylcycloprop 
ylM-l,?,^ ; 
triazoie 


2.47 


314.1 
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3-12 




chlorophenyl)cyc 

lopropyl]-4- 

methyl-5-[4- 

(trifluoromethox 

y)phenyl]-4i?- 

! 1,2,4-triazole 


3.16 


394.1 


3-13 

! 

1 
1 

- ■ • • t 




3-[l_(4- = < 

fluorophenyljcyc 

;lbpropyl]-4- 

: (tnfluoromethox 

y)p^ehyl]^ff- 

1,2,4-triazole 


| 2.49 

j . 

j 


378.1 


3-14 




4-{5-[l-(4- 

chlorophenyl)cyc 

lobutyl]-4- 

methyi^l,2,4- 

tnazbl-3- 

yljplienol 


2.41 


340.1 


3-15 




,2i{5-[ll<4- 

chlbrophenyl)cyc 

IobiityIj-4- 

triazol-3- 
yljphenbl 


2.48 


340.1 


3-16 


- 


3;[l-(4- 

chlorophenyl)cyc 

lobutyi]-4- 

methyl-5-(2- 

naphthyl)-4ff- 

1,2,4-triazole 


3.12 


374.1 
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3-17 


Cl^^^ 


3-(2- 

chlorophenyl)-5- 
[1;(4- 

chlorophenyl)cyc 
lobutyi]-4- v 
methyMi/rl,^^ 
triazole 


2.94 


358.0 


3-18 


- 


<H5-[l-(4- 
chlorophenyl)cyc 


2.01 


3641 




lobutyl]^- 
methyMH-1,2,4- 
tri^ol-3-ylHff- 
benzinndazole 






349 




6-{5-[l-(4- 


2.37 


378.1 


■ » 


a ; 


chlqrophenyl)cyc 

lqbutyl]p4- 

methyl-kff-l^,^ 

triazol-3-yl}-l- 

methyHH- 

benzimidazole 






3-20 : 

i 

! •{ 

t 

! 

\ 

.1 


CI 


3-[l<4- 

icWorppheuyOcyCf 
rlobutyl]r5f(2}3- | 

^hydro-lv \ 
,fbenzofuran-5- 
yl)»4rmethyl-4£r-; 
ilv2,4rtriazole 


2.55 

f 


366.1 

i 


3-21 


« . q 

• 


;chldrophenyl)cyc 
lobutyl]-4- • ■ 
methyl-5-.[2- 
(trifluqromethox 
y)phenyl]-4tf- 
1,2,4-triazole 


... Oil 
J. 11 

i 


408 1 
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3-22 


CI C\. 


3*1.(4- : V 

chlorc>phenyl)cya 

iobutyl]-5-(2 r 

flaorophenyl)-4- 

methyl-4fl;-l^,4^ 

triazple; 


i 2.66 

i 


342.1 

> 


3-24 


CI 


phlprpphenyl)cyq 
lobutyl]f4r \\, > 

jmethylpheny^. 


y - 2:84 

i 

i 
I 

! 


; 338:1 

i 


3-25" 




chlorophenyl)cyc 
lobutyl]-5-(2- , 
methoxyphenyl)- 
4~methy]-4H- 
l,2,4rtriazo!e • 


2.70 


354.1 


3-26 




5-{5-[l-(4- 

chlorpphenyl)cyc 

lobutyl]-4-.. 

methyl-4ff-l,2,4- 

triazol-3-yl}- 

1,2,3- ,v 

benzothiadiazole 


i 

2.82 


'■ ' 382.1 


3-27 


CI 

Q N-N 


3-n-f4- 

chlprophenyl)cyc 
lopropyl]-4,5- 
dicyclopropyl- 
4ff-l,2,4-triazole 


2.33 


300. i 
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3-30 


F 


3,4- 

dicycIoprc>pyl-5- 
[l-(4- 

fluorophenyl)cyc 

lobutyl]-4ff- 

1,2,4-triazole 


2.17 


298.2 


3-31 


a 


3-[l-(4- 

chlorophenyl)cyc 

lobutyl]-5-(3- 

fluoro-4- 

methoxyphenyl)- 

4^methyl-4ff- 

1,2,4-triazole 


2.80 


372.1 


3-32 


CI 


4.{^fl-(4- 

chlqroj}h$nyl)cyc 

lobutyl]-4- 

methyl-4ff-l,2,4- 

tiiazol-3ryl}-2- 

fluorophenol 


2.51 


358.1 


3-33 

! 

l 

i 
! 

i 


°Y> b'VO i 

:V ! 

X .; 


3-[l-(4- 

^0^4r ; 

phOTyM#-i,2,4- 
triazqle ; 


2.92 


350.2 




! " . 


(benzyloxy)phen 
y l]^[l r (4. 

chlorophenyl)cyc 
lobutyl]-4-, v . 
methyMff-1,2,4- 
triazoJe 


3.32 


430. 1 
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3-35 




3- Q,l'rbiphenyl- 

4- yl)-5-[l-(4- _. 
chloiophenyl)cyc 
lobutylH; . v , 

triazole. r w , 


3.30 


400.1 


3-36 

i 
i 

i 


i ■ ' J > 

. ' k4 . ' v. 


3-(3- 

chl9rpphenyl)-5- 

;me*yl^H r l,2,4^ 
triazole 


3.09 

i 

i 


"/ V : 


3-37 


a 

A 


3-(4- 

chlorophenyl)-5- 

[l-(4- , 

chlorophenyl)cyc 

lobutyl]-4r 

methyMff-1,2,4- 

triazole 


3.04 




3-38 


a 


3-[l-(4: .. , 

cnioropncnyi ^cyc 

lobutyl]-5-(3- 

fluorophenyl)-4~ 

methyi-4H-l,2,4- 

triazole 


2.78 


342.1 
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3-39 

• .' 




3-[l-(4- 

chlorophenyl)cyc 

lobutyl]-4- 4 :/ . 

methyl-5-[4- 

(trifluorpmethyl) 

phehyl]^4#- 

1,2,4-triazole 


T 3.30 


392.1 


3,40. 


r. . 


>[H4-] : * 


\ 3.40 


392.1 




chlorophenyl)cyc 








lobu^l]^ 
dichlorophienyl)- 




;* . i . 




1,2,4-triazole 







'Reparative HPLC Mfethoii fofr J feraiple'3: L * ' 
The procedure described in 1 Example 2 was used; ■ h : ' ' 
AnaiyticalLC Method for Example 3:' ■ i 
5 The procedures used were identical to those described in Example 2. 

Example ? 4 ; v , 1 'T 

' ;: " " : • ,;rT -*' Pro6edure^ r ' 
Preparation of^[1^4^1fldr6p^^ <v:\ 
5,6,7,8,9, 10-hexahydro[l,2,4]triazolo[4,3-a]azocine (4-1) and 3-[l-(4-chlorophenyl>- 
10 (E)-3-(methoxymethdxy)^^ 

g]azQciBg,(4-2) - A , \ ^ 

s'wW /~\<A .. "* r \ : ^< V \ T h" v . ••y , 'V 
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M^v* (8.0 
mL). (4-Chlorophenyl)acetonitrile (1.58 g, 10.4 inmol) and l,3-dichloro-2- 

5 (methoxymethoxy)propane (1 .993 g) wSfe' Bissfilved in ethyl ether (3 mL), and this 
mixture wai^added'dro^wise to tfte Hrigbfously stirred potassium hydroxide solution at 
robnr temperature/ ( After stirring at room temperature for one h, the reaction was 
quenched by adding ibe^cold'water (5.5 mL). The mixture was filtered through a pad 
of ceht6 ^luch l was wished wM ether (30 mL). The filtrate was added to a 

10 separatory funnel, and the aqueous layer was extracted with ether (3 x 15 mL). The 
organic layers were combined, dried over magnesium sulfate, filtered, and 
concentrated. The product was purified by silica gel chromatography to provide l-(4- 
cMoiophenyl)-3-(methox^ethoxy)cy^^ g) as a mixture of 

isomers (ca. 2: 1).\ / i5 , ; ; > , 

15 The nitrile (1.28 g) and potassium hydroxide (2.2 g) were dissolved in 

'. ethylene glycol (13 mL). After heating for six h at 1?8°C, the reaction mixture was 
cooled to room temperature, poured into water (15 mL), and washed with ether (2 x 
20 mL). The aqueous solution was carefully acidified with aqueous hydrochloric acid 
and extracted with ether (2 x 20 mL). The organic layers were combined, dried over 

20 magnesium sulfate, filtered and concentrated to give the product as a brown oil 
(0.9068 g). 

! l-(^Chlorophenyl)-3-(methoxymethoxy)cyclobutanecarboxylic acid 

(0.9068 g) and pyridine (0i40 mL) were dissolved in dichloromethane (12 mL) and 
cooled to -10°C. Cyanuric fluoride (l.OmL) was dissolved in dichloromethane (2 mL) 
25 and added dropwise to the reaction mixture. After 30 min the reaction was added to a 
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10 



15 



20 



separately funnel containing ice (10 mL). After vigorous shaking, the 
dichloromethane layer was removed, dried over magnesium sulfate, filtered and 
concentrated. 

The crude acid fluoride was dissolved in acetonitrile (3 mL) and added 
to a stirring solution of anhydrous hydrazine (140 |jlL), triethylamine (1.0 mL), and 
acetonitrile (15 mL) at 0°C. After 10 min the reaction was complete by HPLC/MS 
and dried under vacuum. 

A portion of the crude l-(4-chlorophenyl)-3- 
(methoxymethoxy)cyclobutanecaitohydrazide (456.1 mg) was dissolved in anhydrous 
toluene (7 mL) and mixed with 8-methoxy-2,3,4,5,6,7-hexahydroazocine (228 fiL). 
The solution was heated to 120°C for three h then slowly cooled to room temperature. 
The product was partially purified by silica gel chromatography (100% ethyl acetate 
-» 5% methanol in ethyl acetate 10% methanol in ethyl acetate) to give a mixture 
of 4-1 and 4-2 in a 62:38 ratio, respectively. The isomers were separated by 
preparative HPLC and isolated as their trifluoroacetate salts. Each salt was 
individually added to a saturated sodium bicarbonate solution and extracted with ethyl 
acetate. The purified free bases 3-[l-(^chlorophenyl>cw-3- 
(methoxymethoxy)cyclobutyl>^ 
(4-1) and 3-[l-(4-chlorophenyl)-fran^ 

hexahydro[l,2,4]triazolo[4,3-a]azocine (4-2), were dried over magnesium sulfate, 
filtered and concentrated. The isomers, 4-1 and 4-2, were more efficiently separated 
by chiral preparative HPLC (ChiralPak OD (Daicel Chemical Industries) 2 cm x 25 
; cm column, 20%i^ rrMwri); MS^ii(n^iE)576^2. 

\ , _ ] _ Procedure 4B 

Preparation of 3-(4-chlorophenyl>ciy-3-(5,6,7,8,9 f 10-hexahydro[l,2,4]triazolo[4,3- 




30 



3-[r-(4-aiorophenyl)-cty-3-(methoxyme 
5,6,7,8,9,10-hexahydro[l^ (53 mg) was dissolved in 
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dichlorometHarie (i mL) and stirred at room temperature, fiiflubroacetic acid (0.2 
mL) was added, and the solution was stirred overnight at room! temperature. The 
volatiles were removed under vacuum, and the residue was purified by silica gel 
chromatography to give 3-(4-chlorophenyl)-cty-3-(5,6,7,8,9,10- 
5 hexahydro[l,2,4]triazolo[43^]azo^ (4-3) 
as a white solid. 

3-(4-Chlorophenyl)-fron^ 
hexahydbro[l,2,4]triazolo[4,3^]az^ (4-4) was prepared by 

essentially the same procedure using the epimeric startingimaterial (4-2). 



10 











S.M. 








rfon ; 


> v.i Starting Material** : 




* 'StaiMhgXMaterial 


4-3 




A-Ar 









Cpd 


Structure 

r . 


Name 


Ret. 

Time 

(min) 


MS ESI 

(m/z) ■ 


4-3. 


OH 


3-(4-chlorophenyl)- • 
c;w-3-(5,6,7,8,9,10- 
hexahydro[ 1 ,2,4]triaz 
olo[4,3-a]azocin-3- 
yl)-cyclobutan-r-ol 


1.95 


332.2 
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A A 

4-4 


CI 


^-(4-cruoropnenyi 


1 Q7 


2 




fran5-3-(5,6,7,8,9,10r 










hexahydro[l ,2,4]triaz 








. olo[4,3-a ]azocin-3- 
yl)-cyclobutan-r-ol 







Procedure 4C 
Preparation of 3<4^hl6rophenyl>3-(5,6J 

a]azocin-3-yl)cyclobutanone (4-5) 

5 




4£ 



A mixture of aicohols (4-3 and 4-4) (114.1 mgj was dissolved in 
dichloromethane (5 mL) and i cooled to 6°C. Tetrapropylammbnium perruthenate 

10 (TPAP, 121 mg) and 4-methylmorpholine //-oxide (60.4 mg) were added, and the 
reaction was warmed to* room temperature. After three h, the crude reaction was 
added directly onto a silica gel column arid purified (100% (hchloromethane -> 5% 
methanol in dichloromethane -4 10% methanol in dichloromethane) to give 3-(4- 
chlorophenyl)-3-(5;6/7£,9a0^ 

15 yl)cyclobutanone (4-5); MS ESI (m/z) 330.1. 

V- 

Procedure 4D 
Preparation of 3 : [K(4^hloroph^ 

hexahydro[l,2,4]tiazpto^^^ 
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n-n .... , -. : -Rh 3 PQ!i a Br;^^. Jfi N-N 




KHMDS, THF 




3-(4^hlorophenyl)-3-(5,6 ,7,8 9;ioWahydro[l,2,4]liiazolo[4 f 3- 

fl]azoan-3-yl)cyclobutanoneX4-5) (52 mg) was dissolvwi in freshly distilled 
tetrahydrofiiran (2 mL). Methyltnphenylphosphohium brmnule (281 mg) was added 
followed by potassium bis(tamethylsilyl)am 0.5M in toluene, 1.25 mL). 

After stirring for 24 h at room temperature, the cnicje product was added to a saturated 
sodium bicarbonate solution and extracted with ethyl acetate. 'The organic layer was 
collected, dried over magnesium sulfate, filtered and concentrated. The product was 
purified by silica gel column chromatography to give 3-[l-(4-chlorophenyl)-3- 
methylenecyclobutyl]-5,6,7,8,^ 
MSESI(m/z) 328.2. 

Procedure 4E 

Preparation of 3-[l-(4^hlorophenyl)-3,3HJifluorocycldbutyl]-5,6,7,8,9,10"- 
hexahydro[l,2,4]triazolot4,3-a]azocine (4-7) 




DAST 



CH2CI2 




3-(4^hlorophenyl)-3<5,6,7,8,9,10-hexahydro[l,2,4]triazolo[4^ 
; a]azocin-3-yl)cyclobutanone (4-5) (11.4 mg) was.dissolved in dichloromethane (1 
mL). (Diethylamino)sulfur trifluoride (DAST, 73 ML) was added, and the solution 
was stirred for 24 h at room temperature. The solution was poured into saturated 
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aqueous sodium bicarbonate and extracted with dichloromethane. The organic layer 
was dried over magnesium sulfate, filtered and concentrated The residue was 
purified by silica gel chromatography (100% dichloromethane methanol in 
dichloromethane -» 5% methanol in dichloromethane) to give 3r[l-(4-chlorophenyl)- 
33^imuoiocyclobutyl]-5,6,7,8,9,10-hexahydro[l,2 (4-7); 
MSESI(m/z): 352.L 

Procedure 4F 

Preparation of 3-[l-(4-cMo:rophenyi)^^^ 

y , hexahydro[l,2,4]^azolo[4,3-a]azocine(4-8) 




3-(^CMorophenyl)-m-3<5,6,7,8,9,10-hexahydr6 
15 ; a]azocin-3-yl)-cyclobutan-r-ol (4-3) (21.3 mg) was, dissolved in anhydrous 

dichloromethane (1.5 mL) and cooled to 0°C. (Diethylanuno)sulfur trifluoride 
PAST, 80 ixL) was added The solution was warmeci to room temperature and 
. stirred overnight. The product was poured into saturated aqueous sodium bicarbonate 
. and extracted with dichloromethane. The organic layer was, dried over magnesium 

j i j | iS*> , ; 

20 ^sulfatferfil^^ 

r ~ chromatography in dichloromethane -» 5% 

! methanol in dichloromethane) to givei3-[l-(4-chlorophenyl)-^raAW-3- | 

! 



25 



fluor(Kyclobutyl]-r-5r6^ 

! 3-[fc(4rcMorop^ 
hexahydro[l^i4]triazblo[4,3-a]azocine (4-9) was prepared by essentially the same 
procedure using the epimeric starting^material (4-4). 



■•.■»• 

4 
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S.M. 
for: 


Starting Material 


S.M. 
for: 


Starting Material 


4-8 

..>*>< 


OH" ' ■ 


4-9 

UK-"? : 
r .V) .v. 





■J Hi 

Cpd. 


?'VfiU 

Stracture ... > v 


• Name, 


Tiqae 
(min) 


'jo;/.- .«?'-.* S 
MS ESI 

(m/z) 


4,8 


CL 

F 


3-[l-(4- 

chlorophenyl)-fra/w- .. 
3-fluorocyclobutyl]-r- 
5,6,7,8,9,10- 
hexahydro [ 1 ,2,4]triaz 
olo[4,3-a]azocine 


2.47 . 


334.1 


4-9 


CL 


3-[H4- 

chlorophenyl)-cw-3- 
fluorocyclobutyl]-r- 
5,6,7,8,940- ' : 
hexahydro[i,2,4]lrik 
olo[4,3-a]azocine 


2.39 


334.1 



' • ; Procedure 4G 
5 Preparation of 3-(3-methyl-l-phenylcyclobutyl>5,6,7,8,9,10- 

hexahydro[l,2,4]triazolo[4,3-a]azocine(4-10) 
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N toluene, heat 




4-10 



2- Phenylacetohydrazide (1.01 g) was added to a solution of anhydrous 
toluene (11 mL) and 8-methoxy-2,3,4,5,6 ,7-hexahydroazocine (0.96 mL). The 

5 mixture was wanned to 60°C for 3 h and heated to 110°C overnight Hie solution 
was cooled to room temperature and concentrated The residue was purified by silica 
gel chromatography to give 3-benzyl-5,6,7,8,9 J0-hexahydro[l,2,4]triazolo[4,3- 
<z]azocine as a white solid. 

3- Benzyl-5,6,7,8,9^ 

10 rag) and l-bromo-3-chldro-2-methylpropane (140 fiL) were dissolved in anhydrous, 
fiebxygenated tetrahydrofuran, and the solution was cooled to -4Q°C under an argon 
.atmosphere. Potosium bis(^ mL)' 
was added dropwise. After 30 min, a second aliquot of KHMDS (2.5 mL) was added. 
After 30 additional min, KHMDS (2.15 mL) was kdded again, and the solution s was 

15 allowed to slowly warm to room temperature. , After one h, the ijeactipn was quenched 
with water and added to brine. After extraction with ethyl acetate, the organic layer 
was dried with magnesium sulfate, filtered, evaporated and purifiedby silica geK 
chromatography to give3-[l-(^ 
5,6,7,8,9,10^^,2^ 

20 isomers; MS ESI (m/z): 296.2 

Preparation of l-(4-chlorophenyl)-/rara-3-fluorcw^^ . , 

n 

JT J) 1. MeaUBr.THF.EtgO \J\f Benzoyl chloride V 

, r. : .»/,> r *Br' j >Q • 1 - '< y\ pyriaTneVCHjClz' 



a.MeMgl' j 




25 v " (4-CWbropheriyl)acetbnitrile (14.04 g) was dissolved in freshly 

Histilled tetrahydrofuran (250 mL) arid stirred at -78°C under argon Methyl 
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lithium -(p^f{X^i^^iS'1^m dieSyl either, 62 mL, 1 eq!j w^adl&d dropwise such 
that the ieaction : ten^i^^ £ s^^ Mow -66 6 <C. The i solution was tfiined for one h 
at -78°C and turned from yellow to deep red Epibromohydrin was added dropwise 
and the solution was stirred for an additional 90 min. Methyl magn^ium iodide 

5 (3.0M in diethyl ether, 31. mL) was added and the solution" turned light brown as it 
was slowly warmed to room temperature and stirreid overnight. The reaction was 
quenched with water (75 mL) and acidified to pH 2 with 5 N aqueous'hydfocMoric 
acid (ca. 30 mL). Brine was added until the layers separated. The organic, layer was 
collected and the aqueous layer was reexlxacted with diethyl ether (2 x 50 mL). The 

0 organic layers were combined, dried wilB^lh^slum sulfate, filtered and 
concentrated. 

■ 'u;:?: (civs): ^^'^ 

4.2 : 1 ratip of cis:trans isomers) was dissolved in dichloromethane,(150,mL) and 
stirred at 0°C. Pyridine (11.3 ml^and [ then benzyl chloride (10.8 mL) were added 

15 and the solution was warmed to room temperature and stirred for 2.5 h. ..Additional 
pyridine (2 mL) and benzoyl chloride .(2 iiiL) were added and the reaction was stirred 
at 30°C overnight The reaction was added to a saturated sodium bic^rbonate^splution 
and extracted with dichlofomethane. The organic layer was washed with saturated : 
ammonium chloride, dried over magnesium chloride, filtered and concentrated to give 

ol J a reddish oil. The two isomers were separated by silica, gel chromatography (25% 
dichloromelhane/hexanes -> 33% (UcUoroinethane/hexanes -> 50% , t ... 
dichloramethane/hexanes — > 100% dichlpromethanej to give the desired 3-(4- 
chlorophenyl)-cw-3-cyanocyclobutyl benzoate (18.63 g). 




3-(4-Chlorophenyl)-ci5-3-cyanocyclobutyl benzoate (6.42 g) was 
dissolved in methanol/tetrahydrofuran (10 mL/20 mL) and stirred at room 
temperature. Lithium hydroxide monohydrate (1.1 g) was dissolved in water (10 mL) 
and added to the benzoate solution. After 10 min, solid ammonium chloride (ca. 2 g) 
was added and the volatile solvents were removed by evaporation. The remaining 
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aqueous mixture was extracted with diethyl ether, and the organic layer was dried 
with magnesium sulfate, filtered, and concentrated to give the desired cyclobutanol. 

A portion of the l-(4^Morophenyl)^w-3-hydroxycyclobutaiie-r- 
carbonitrile (1.13 g) was dissolved in anhydrous dichloromethane and stirred at 0°C. 
(Diethylamino)sulfur trifluoride (DAST, 1.43 g) was added and the solution was 
warmed to 40°C for 10 h. Additional DAST (0.5 mL) was added and the reaction was 
stirred overnight at 40°C. The solution was cooled, added to saturated aqueous 
sodium bicarbonate, and extracted twice with dichloromethane. The organic extracts 
were combined, dried with magnesium sulfate, filtered and concentrated. The crude 
residue was carefully chromatographed on silica gel (10% ethyl acetate/hexanes -» 
20% ethyl acetate/hexanes 25% ethyl acetate/hexanes) to give l-(4-chlorophenyl)- 
/ra/w^-fluorpcyclobutane-r^arbomtrile (1.024 g). 




4v // /N ^ DJBAL, toluene / /) 
NS-JX ^ hexanes, -78 °C N^_i( 



2. 5% H2SO4 




NaCtOz _ 

SBuOH, THF~ 
H2O, NaH 2 P0 4 
2-melhyt-2-butene 




15 

H4-Chlorophenyl)-^ 
^•^•^^.^^^P^^te^)? n Q9 m^ andQpoled,tp -78°q/ A solution , of ... 
^?,!FW U ^W .hydride (DIBAL,. 1M in hexanes, 9,4 mL) was added over 10 

2 y 0 5% sulfuric acul^^^ one h, $e. mixture 

was filtered through a pad of celite. The pad was washed with ethyl acetate, and the 



entire fi 



'w^^i^^ the layere, the aqueous 



25 



30 



«WWfM:W»» combined, dried 
'wMn^mm^u^^ - - : ' - 

m^ylbirt^^^ Sodium 
chlorite (1.56 g) and sodium dihydrogenphpsphate (2.39 g) were dissolved in water (7 
mL), and added to the vigorously stirring solution. After 80 min, the volatile solvents 
were removed under vacuum and the mixture was acidified to pH 2 with aqueous IN 
hydrochloric acid' The product was extracted with 5 ethyl acetate (3 x 30 mL). The 
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extracts were combined, dried over magnesium' sulfate, filtered, and evaporated to 
give the desired c^Koxyiic acid.. 1 ' 

L-(4^^^ ...... 

(5.68g) was dissolved in dicMoromethMp/methanol (40 n^lO mL). , ( r 
5 (TrimeAylsUyl)di^omeAane f (15 mL, 2.6 M^in hexan^) was^^dded imtfltte yellow 
color remained. After stirring at room temperature for one h, TLC showed the 
reaction was t(khp\je^. \Aceti6 acid (2 mL) was Sdded to quench the 
(jtim^^ the sciiutiotf was (^hceto^ftt) pV^metfiyl' 1 ^ 

ctilbrophen^^^^ ' * 

iv * ■ ■»■:: {w.-wSu 3 hey J t -^/;«i} ? cy /A-tfp £*p>T seer««' *pe • 

i^y^h^^^ (3,1 

for t>vo days. ^Ater cooling, to rapm tem^rature and removing Ae tolTOn^ uncler 
yacuum, flieprc^duct ^ pui^cj4 by silica gel chrpmatography (100% f Myl r acetate) 
to give l-(4-chlprophenylH^ 
15 solid (4.82 g). 

Procedure 41 



General Scheme 




Preparation of 3 : [H4^hlorophenyl)-*ran^ 
20 >;r 4fl-l,2,4-triazole(4-ll) 
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Methyl trifluoromethanesulfonate (84.1 \iL) was added to N- 
cyclopropylcyclopropanecaiboxamide (93.0 mg). After warming to 65°C for 2 min, 
the reaction was cooled to room temperature. Toluene (1 mL), triethylamine (207 
HL), and l-(4-cMorophenyl)-rranj-3^ (108 mg) 

5 were added to the methyl N-cyclopropylcyclopropanecarboximidoate and stirred at 
60°C for overnight and 115°C for 2 h. After cooling, the solution was concentrated 
and the residue was purified by silica gel chromatography (100% ethyl acetate -» 1% 
methanol in ethyl acetate -» 3% methanol in-ethyl acetate 5% methanol in ethyl 
acetate) to give the purified 3-[l-(4-chlorophenyl>^^ 

10 dicyclopropyl-Mfl-l,2,4-triazole (4-11). <: , 

Compounds 4-12 to 4^15 were prepared by essentially the same , 
procedure using the corresponding caiboxamide starting material and l-(4- 
chlorophenyl)-^an5-3-fluorocyclobutane-r-ckbohydrazide. 



S.M. 
for: 


Starting Material 
a H 

o " 


S.M. 
for 


Starting Material 

3 H ' 


4-11 


A H 


4-12 

■ . . . k - j i 




i 
i 

j 




* ... f ^ 


}&l4rrl4^ 




4-15 

'"" 'i 
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Cpd 


Structure, 


Name 

< 


Ret. 

Time 

(min) 


MS ESI 

(m/z) 


Method 


4-11 


ii 


3-[l-(4- 

chlorophenyl)-rran5- 
3-fluorocyclobutyl]- 
4,5-dicytlopropyl ? r^^ 
4ff-l£,|-triazole j 

V i 


2.45 

ex*) 
i 


332.1 

o 

?! 




51 

i 


4-12 

; t-\ 


i.. 9 ! " 




3- [H4-j [ 
chlorophenylj)#rafo- 
~3-fluorgc^ 

4- cyclopropyl-5-(l- 
methylcyclopropyl)-r- 
4ff-l,2,4-triazole 




346.1 




51 


4-13' 


^^^^^ 


3-[l-(4 \; 
cUorophenyl)-fraws- 

3- fluor^yclobutyl]- 

4- methyl-5-[4-, 
(trifluoromethoxy)ph 
enyl>Mfl-l&4- ^ - 
triazole 0 1 "^yu\ 


1 CO 




51 


A 1 A 

4-14 


; . ;;^^^) ; 
* ■■■■ ■•*" f " • • ...... 


chlorophenyl)-/ro7W- 

3- fluorocyclobutyl]- ^ 

4- methyl-5-[2r . : . 
(trifluoromethQxy)ph 
enyl]-r-4ff-l,2,4- 
triazole. 


( 


426 2 

■ »• •■■< 


51 
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4-15 




3-(2-*hlorophenyl>5- 
[1 -(4-chlorophenyl)- . 
trcms-3- 

fluorocyclobutyl]-4- 
methyl-r-4^1,2,4- 
triazole . 



3.14 



376.1 



51 



Preparative HPLC Method for Example 4: 

The preparative HPLC method used was the same as that described in Example 2. 

5 The Analytical LC Method was identical to that described in Example 2. 
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While certain preferred embodiments of the invention.have been 
15 described herein in detail, numerous alternative embodiments are contemplated as 

falling within the y scop^ of the claims. Consequently, the invention is broader than the 
specific embodiments .provided herein., 
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WHAT IS CLAIMED IS: 

1 . A compound represented by Formula I: 




5 I 

or a phannaceutically acceptable salt or solvate thereof, wherein: 

j 7 : . r ^f![4.&^ or together, 

when taken separately, , , , .^i,,,-..^ i} ...... . 

A ^presents ^ said alkyl, .phenyl 

and the alkyl portion of OC^alkyl being optionally.substituted with 1^3 halo groups; 
and 

B represents represents H, halo, Ci^alkyl, -OC^alkyl, -SCi^alkyl, C 2 . 
6 alkenyl, phenyl or naphthyl, said alkyl, ajkenyi, phenyl, naphthyl, and the alkyl 
portions pf -OCi^alkyl and ^Ci^alkyl to substituted with 1-3 groups 

selected from halo, OH, .CH 3 0, CF 3 and OGF 3 ; and 
when taken together, 

A and B together represents (a) Q^alkylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Ci. 3 alkyl, OCi. 3 alkyl, 
C^ioarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C 2 . 
5 alkanediyl such that they form a 3-6 membered ring with the carbon atom to which 
they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms 
selected from Q, S and N, said 3-6 mernbered ring being optionally substituted with 
Ci^alkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally 
substituted with 1-4 groups selected from halo, C M alkyl, haloCi^alkyl, Ci. 3 acyl, Q. 
3 acyloxy, C,. 3 alkoxy, C^alkylOCCO)-, C^alkenyl, C 2 -4alkynyl, Ci- 3 alkoxyCi. 3 alkyl, 
C^alkoxyC^alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R a ) 2 wherein R a is as 
previously defined; 

each R 1 represents H or is independently selected from the group 
consisting of: OH, halo, C M0 alkyl, C^alkoxy and Q^oaryl, said Cj.ioalkyl, C^ioaryl 
and the alkyl portion of Ci-ealkoxy being optionally substituted with 1-3 halo, OH, 
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OCi- 3 alkyl, phenyl or naphthyl groups, said phenyl arid naphthyl being optionally 
substituted with 1-3 substituents independently selebted from halo, OCH 3 , OCF 3 , 
CH3VGF3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo 
groups, ' ?y • ' ' ' - - 

5 or two R 1 groups taken together represent a fused Cs^alkyl or aryl ring, 

which may be optionally substituted with 1-2 OH or R a groups, wherein R a is as 
defined above; . : : . . ! 

■ R 2 and R ? are taken together or separately; - 
• ^ ' when taken together, R 2 and R- represent (a) a C ^ alkanediyl forming 
10 a fused 5-10 membered nbn-aromatic ring optionally interrupted with 1-2 double 
bonds, and optionally containing 1-2 heteroatoms selected from O, S and N; or (b) a 
fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and 
aromatic monocyclic or bicyclic group being optionally substituted with 1-6 halo 
atoms, and,.l-4 of OH,, Chalky!, OC, 3 alkyl, haloCi. 3 alkyl, haloCi. 3 alkoxy, and 

15 .phenyl^said phenyl being optionally substituted with 4-4, groups independently 
seated from halq, Ci 73 alkyl, OCi-3alkyl , aiid said Ci-32dkyl and the Ci-3alkyl 
portion of OCi-3alkyl being pptionally substituted with 1-3 .halo groiips; ? 
.when taken separately, T 

R 2 is selected from the group consisting pf: ; (a)> Ci.ualkyl optionally 
20 substituted with lrdhajq groups and 1-3 substituents selected from OH, OCi-3alkyl, 

and phenyl, said phenyl teing.qptiraally substituted with l-4,groups independency 
selected from halo, OCH 3 , OCF 3 , CH 3 and CF 3 , and said Ci-3alkyl portion of OCi- 
• Sallql being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl 

$ (c) c 2-10 alkenyl, optioMll^ l^subitit^nte independently selected 
from halo, OH and OCi-3alkyl, said Ci-3aikyl portion of OCi-3alkyl being 
optionally substituted with 1-3 halo groups; (d) CH2CO2H; (e) CH2C02Ci-6alkyi; 
(f) ,CH2C(0)NHR a wherein R a is as previously defined; (g) NH 2 , NHR and N(R a >2 
.wherein, R a is.as previously defined; . , 

30 v . , ,v ; , and R is .selected from the group.consisting of:, Ci.walky^ 

C2-io,a|kenyl, SCi^alkyl, Ccioaryl, heterocyclyl and heteroaryl, said.alkyl, alkenyl, 
aryl, heterocyclyl, heteroaryl and,the alkyl portion of SCi^alkyl being ..optionally „, 
substituted iYith,(a) R; (b) ,it6. halo groups and (c) 1-3 groups selected from OH, 
NH2, ^CMallcyl' N(C M alkyl) 2 , C H alkyl, OCi^alkyl, CN, CMalkylS(0) x - wherein 

35 x is 6, 1 or 2, C M alkylS02NH-, H 2 NS0 2 -, C M alkyl]SIHS02- and (CMalkyl)2NS0 2 - 
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said C M alkyI and the Ci^alkyl portions of said groups being optionally substituted 

withphenyl and 1-3 halo groups, and ... 

* • ♦ * ; ** *< f.* *. -.y 

; ^ R.is selectedtom heteippyclyl, heteipsuryl ^d^l^smd group 
being optionally substituted with 1-4 groups selected from halo, Ci-4alkyl, C u 

4 alkylS(0) x -, with, x as previously defined, e H ^lSC^^-,J^S.pr, Pi- 
4a^y|NHSp2-, -j^^j^^j^ £N, OH, OCi^alkyl , andl said Chalky! and the 
Ci_4alkyl portions of said groups being optionally substituted with 1-5 halo and 1 
group selected from OH and OCi-3alkyl. ' ' '' " A '* v 

• •, *•:•> ,e>:.-^ ; , : Jte>ffim$$f38fr h^m&M*$mmi>> ***** 
separately, and ^ 

3. /Thp compound qf Claim 1 wherein A and B are.taken together 
15 and represent C 2 . 5 a&ane<iiyl such that a 3-6 membered ring is formed with the carbon 
atom to which they are attached, said ring optionally, containing 1 double bond or 1-2 
heteroatoms selected from Q,S and said 3-6 membered ring being optionally 
substituted with CMalkylene, oxp, ptfiylenedipxy or propylene^dioxy, and being further 
optionally substituted witoj^ haloC^alfcyl, Q. 

20 3 acyl, Ci. 3 acyloxy,.Ci. 3 alkoxy, Ci^alkylOCCO)-, C^alkenyl, C^OkynyCQu \ 

3 alkoxyCi_ 3 alkyl, , ^alkoxyC^alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and ^(R a ) 2 
wherein ^ represents C >3 alkyl, OCi. 3 alkyl, Ce-ioarC^alkylene or phenyl optionally 
substituted wift 1-3 hdo groups. . 



25 ; 4. The compound of Claim 3 wherein A and B are taken together 

and represent a G 2-4 membered alkantediyl group such that a 3 to 5 membered ring is 
formed with the carbon atom to which they are attached, optionally substituted with 1- 
2 groups selected from halo, C M alkyl, haloC M alkyl, C M alkoxy, Ci. 3 alkoxyCi. 3 alkyl, 
Ci. 3 alk6xyCi. 3 alkoxy and phenyl; 



30 



5. The compound of Claim 4 wherein A and B are taken together 
and represent aC 2 4 alkanediyl group such that a 3-5 membered ring is formed with 
the carbon atom to which they are attached, said ring being unsubstituted or 
substituted with 1-2 halo groups. 
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6. The compound of Claim 5 wherein the 1-2 halo groups are 

fluoro groups. 

5 7. The compound of Claim 1 wherein two R 1 groups represent H 

and qne.R 1 is selected from the group consisting of: OH, halo, C wo aikyl, Ci^alkoxy 
and Cg-ioaiyl, said Ci.ioalkyl, C^ioaryl and the alkyl portion of C^alkoxy being , 
optionally substituted with 1-3 halo, QH, OCi- 3 aIkyl, phenyl or naphthyl groups, said 
phenyl and naphthyl being optionally substituted with 1-3 substituents selected from: 
10 halo, OCH3, OCF3, CH3, CF3 and phenyl, wherein said phenyl is optionally 
substituted with 1-3 halo groups. 

. 8. The compound of Claim 1 wherein one R 1 group represents H 
and two, R r groups are selected from the group consisting of: OH, halo, Ci.ioalkyl and 
15 C ualkoxy, said Ci.ioalkyl and the aUcyl pprtion of Ci^alkoxy being optionally 
substituted ^yith 1-3 . halo groups, . ? 

9. The compound of Claim 8 wherein two R 1 groups represent 

halo or methyl. 
20 . 

10. The compound of; Claim}! wherein JR 2 is taken separately from 
R 3 : and is selected from the group; consisting of:: ;(a)r Cuitf&ky] optionally substituted 
( with 4t45 Mp^groups and lr^substituents seleetedvfrom OHi Qqiis^lvandphjBnyl, 
isatdjphenyfybe^ 

25 halo, OCH3, OGF3, GHgjfuu$j^^^ of; 0Cl-3alkyl. being r . . 

optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl optionally 
.substituted with l^Mpj OH.or R* groups; (c) C 2 -i0 alkenyl, optionally substituted 
with 1-3 substituents independently selected fram halo, OH and OGi-3alkyl, said;Ci- 
3alkyl portion of OCi-3alkyl being optionally substituted with 1-3 halo groups; (d) 

30 : CH2Cp2H; ; (e) CH2C02qi.6aIkyl; (0 CH 2 C(Q)NHR a and (g) NH 2 , NHR a and 
N(RV/and • • i o r • ; • . 

..... . R a represents Ci. 3 alkyl, OGi. 3 allcyl, C^ioarCi^alkylene or phenyl 

optionally substituted with 1-3 halo groups, :, 
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1 1 . The compound of Claim 1 wherein R 2 is taken separately from 
R* and isCi^alkyl optionally substituted with 1-6 halo groups and 1-3 substituents 
selected from Oil, OCi-3alkyl and phenyl, said phenyl being optionally substituted 

with 1-4 groups independently selected from halo, OCH 3l OCF 3 , CH 3 and CF 3 , and 
5 thp alkyl pqrtipn of : OCi T 3^!^g option^ys^^^ 

; f : ; 12. - ; ThecompQupd o^^ 
R?:and,repi^ntsjne^^ >c\ \ ^;v^? : :>**puk?|!A in^u(ftv»\ 

10 ;;12v oThe^e^ 

Rv;anfti&sd^^ 

C 6 ^oarylv heterocyelyl and heteiparylrsaid qtyafcs^ 

and the alkyl<portion of SGi^alfeyl being optionally substituted with (a)) ^R;;(b)i 1^6 
halo groups and (c) 1-3/groups ^elected^frpm OH, NH 2 ^ NHCi^alkylv N(Gf4alkyl) 2 ; 
15 C M alkyl, OCi-4alkyl, CN, C M alkylS(0) x - wherein x is 0, 1 or 2, C M alkylS02NH-, 
H2NSO2-, Ci^alkylNHSOz- and (d^alkyl)2NS0 2 -, said C M alkyl and the Ci^alkyl 
portions of said groups being optionally substituted with phenyl and 1-3 halo groups, 
and 

R is selected from heterocyelyl, heteroaiyl and aryl, said group being optionally 
20 substituted with 1-4 groups selected from halo, Ci-4alkjd, Cm^1S(0) x -, with x as 

previously define^ (Cm alkyl^Spr 

, CN, OH, OCi-4alkyl , and, said CMalkyl and the CMalkyl portions of said groups 
being optionally substituted with 1-5 haio and 1 group selected from OH and OCi- 
3alkyL 

14. 'The compound of Qaim 13 wherein R 3 is takep sep^tely fro 
R^ apd is selected from the group consisting of: Ci-ualkyi, Ce-ioaryl, heterocyelyl and 
heteroaryl, said groups being optionally substituted with (a) R; (b). 1-6 halo groups 
and (c) 1-3 groups selected from OH, NH 2 , NHC M alkyl, N(C M alkyl) 2 , C M alkyl, 

30 OCMalkyl, CN, C M alkylS(0) x - wherein x is 6, 1 or 2, Ci^alkylS0 2 NH-, H 2 NS0 2 -, 
CMalkylNHSOr, (C M alkyl)2NS02-, said C M alkyl and the Ci^alkyl portions of said 
groups being.optionally substituted with phenyl and 1-3 halo groups. 

15. The compound of Claim 13 wherein R 3 is taken separately and 
35 is selected from the group consisting of: cyclopropyl optionally substituted with 
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methyl or phenyl; phenyl optionally substituted with halo, OH, OCH3 or OCF3; 
heteroaryl selected from benzimidazolyl, indolyl, benzofuranyl, and 
dihydrpbenzofuranyl, said heteroaryl groups being optionally substituted with: (a) R; 
(b) 1-6 halo groups or (c) 1-3 groups seiected from bH, NH 2 , NHCi^alkyl, N(Ci_ 
5 4alkyl)2, C M alkyl, OCi^alkyl, CN, Ci^alkylS(0) x - wherein x is 0, 1 or 2, d, 

4 alkylS02NH-, H2NSO2-, C M alkylNHS02-, (C^alkyl^NSOz-, said C M alkyl and the 
Ci-4alkyl portions of said groups being optionally substituted with phenyl and 1-3 

halo groups, and 

R is selected from heterocyclyl, heteroaryl and aryU said group being optionally 
10 substituted with 1-4 groups selected from halo, Ci_4alkyl, OH, OCl-4alkyl, and, said 
Ci-4alkyl and the ClL^alkyl portions of said groups being optionally substituted with 
1-5 halo groups and 1 group selected from OH and OCi-3alkyl. 

16. The compound of Claim 1 wherein R 2 and R 3 are taken 
15 together and represent: (a) a C 3-8 alkanediyl forming a fused 5-10 membered non- 
aromatic ring optionally interrupted with 1 double bohd, and optionally interrupted by 
1 heteroatom selected from O, S and N; or (b) a fused 6-10 membered aromatic 
monocyclic or bicyclic group, 

said alkanediyl and aromatic monocyclic or bicyclic group being optionally 
20 substituted with 1-3 halo atoms, and 1-2 of OH, Ci^alkyl, OC^alkyl, haloC i_ 3 alkyl, 

haloCi^alkoxy and phenyl, said phenyl being optionally substituted with 1-2 groups 
independently selected from halo, Ci_ 3 alkyl, OCi-3alkyl , and said Ci-3alkyl and the 




25 \ c ,17/ pbmpound of Claim 1 wherein R is selected from 

heterocyclyl, heteroaryl and aryl, said group being optionally substituted with 1-4 halo 
groups and 1-2 groups selected from Ci-4alkyl, Ci-4alkylS(0) x -, wherein x is 0, 1 or 

2, C M alkylS0 2 NH-, H 2 NS0 2 -, d^alkylNHSOz-, (Cm alkyl^SOa-, CN, OH and 

OCi-4alkyl, said Ci-4^1kyl and the Ci^alkyl portions of said groups being optionally 

1' 

30 substituted with 1-3 halo groups and 1 group selected from OH and OCi-3alkyl. 

.18. A cVnipound selected from the group consisting of : 
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5 or a pharmaceutically acceptable salt or solvate thereof. 

19. The compound of Claim ifii 
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or apharmaceutically acceptable salt or solvate thereof! 
20. 




or a phannaceutically acceptable salt or solvate therebf . 



21. Hie compound of Claim 18 of the structural formula: 

M- N v 



10 or a phannaceutically acceptable salt or solvate thereof. 



22. The compound of Claim 1 8 of the structural formula: 
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or a pharmaceutically acceptable salt or solvate thereof. 

v • 

23. A phannaceutic^composition comprising a compound of 
5 Claim 1 in combination with a piumift^ carrier. 

W. / ' / ' • 

24. A method of treating hyperglycemia, diabetes or insulin 
resistance in a mammalian patient in need of such treatment which comprises 
administering to said patient an effective amount of a compound of Claim 1 . 

10 

25. A method of treating non-insulin dependent diabetes mellitus in 
a mammalian patient in need of such treatment comprising administering to the 
patient an anti-diabetic effective amount of a compound of Claim 1. 

15 26. A method of treating obesity in a mammalian patient in need of 

such treatment compriseing administering to said patient a compound of Claim 1 in an 
amount that is effective to treat obesity. 

27. A method of treating Syndrome X in a manimaliari patient in 
20 need of such treatment, comprising administering to said patient a compound in 

accordance with Claim 1 in ah amount that is effective to treat Syndrome X. 

28. A method of treating a lipid disorder selected from the group 
conisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia, 

25 hypercholesterolemia, low HDL and high LDL in a mammalian patient in need of 
such treatment, comprising administering to said patient a compound in accordance 
with claim 1 in an amount that is effective to treat said lipid disorder. 
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29. A method of treating atherosclerosis in a mammalian patient in 
need of such treatment, comprising administering to said patient a compound in 
accordance with Claim 1 in an amount effective to treat atherosclerosis. 

5 
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